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INTRODUCTORY.

W A.SHINGTON, Febntary 18, 1874.
SIR: I have the honor to transmit herewith my report on mines and
mining in the States and Territories, California, Nevada, Idaho, Montana, Oregon, Utah, Colorado, New · :Mexico, Arizona, and Alaska, together with such observations, comparisons, and suggestions as may
serve to indicate the condition of the arts of mining and metallurgy in
that portion of the country, and also to contribute to the progress and
improvement of those arts. Some criticisms are also offered with respect to the general mining law.
This report is the sixth I have had the honor to prepare for the Government. Including the two reports of Ron. J. Ross Browne, my predecessor, the series on mining statistics now comprises eight volumes,
and I deem it not uninteresting or out of place to briefly review, on this
occasion, the work which has been performed in the preparation of these
volumes, and the nature of the contributions which they have made to
the progress of the mining industry.
1\fr. Browne's reports, having to deal with an entirely new and almost
untrodden field, were naturally occupied with the rough survey of the
resources and industry of the vast area described. No special place
could be given so early in the work to discussions or suggestions calculated to increase the economy and productiveness of this industry
by disseminating correct views and means of comparison among the
mining communities.
Upon assuming the position of Commissioner, I was impressed with
the importance of such a feature in future reports; and accordingly I
adopted, at the outset, a plan which I have since continued through six
volumes, dividing each report into sections or parts, one of which was
devoted to the condition of the mining industry, comprising the description of new or previously undescribed districts, and of new discoveries
and current progress in old districts. In this part of the report much
pains have been taken to avoid unnecessary repetition; hence every report
contains numerous references to foregoing ones, and the whole series
presents a reasonably complete exhibit of the mining districts of the
West, the nature of their mineral deposits, and the progress of their
development.
The other parts of my annual report have been devotec.l to the presentation of such valuable information as my own professional knowledge anc.l labors, together with the co-operation of numerous publicspirited citizens and of my assistants, correspondents, and professional colleagues could furnish. It will be seen by review of the suc5
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cessiYe volumes that diff0rent topics have been b"i'ought fonYard, from
time to time, in the onkr, not so much of their technical relations to
each other, as of their special timeliness or importance to the country in
each year.
Thus, in my first report, rendered in 1869, I discussed at length there·
lations of governments to mining, particularly with respect to the two great
departments of mining law and mining education. The principles thnR
laid down have been, I venture to believe, not without influence upon
the legislation of latel' years, and upon the remarkable development. ol'
schools for instruction in mining and metallurgy which those years han~
witnessed. These topics have been aUuded to in subsequent reports as
occasion has seemed to require.
In my second annual report, rendered in 1870, I presented, after the
usual review of the mining districts, a treatise on mineral deposits calculated to expose and refute numerous popular errors upon the subject
which have seriously interfered witll rational mining. In the same
volume was given an extensive treatise on the mechanical appliances of
mining which has become widely known, and has been published in~
separate edition. Under the head of "Metallurgical Processes" I described, in (;be same year, two important novelties, the Stetefeldt furnace and the Bri:i.ckner cylinder, and initiated .a diseussion concerning
the proper construction of stamp batteries, and the speed and weight of
stamps, which has borne fruit in marked improvement throughout tlw.
country.
In my third annual report, rendered in 1871, the stamp-mill process
of Colorado was thoroughly discussed, and suggestions of improvement
were made which practice has since demonstrated to have been. judicious.
Tile essay on the 'vVashoe process, by Professor Hague, first published
j u. the third volume of the Report of the Exploration. of the Fortieth
Parallel, was republished, for wider popular circulation, in this volume
of my reports, with numerous annotations of my own. The subject of
chlorination was also discussed, and the extensive, complicated, and
difficult topic of smelting silver ores was entered upon.
The smelting industry of the \Vest having increased with marked rapidity, I devoted a large part of my fourth annual report to subjects connected with it, giving details of practice and drawings of appara,tus,
and at the same time describing an important variation of the "\Vashoe
process, by means of which rebellious ores could be treated without
roasting, by amalgamation in pans, with the aid of chemicals. Descriptions of practice iu 1\Iexico and South America were also introduced for
purposes of comparison.
The rapid consumption of charcoal, occasioned by the new industry
in all the western districts, brought into prominence a most important
question, name]~-, that of the metalJurgical value of the lignites of the
Rocky l\Iountaius, and to this point much attention was ghTen, and
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much practical information was collected and made public through my
reports of 1872 and 1873.
In my fifth annual report, rendered in 1873, the stamp-mill proeess,
as it exists in California in its greatest perfection, was thoroughly (lescribed, with working-drawings so complete as to be suitable for use by
thfl miners of less favored districts. In the same volume the important
subjects of economy in smelting and of the calorific value of tho western lignites; received further treatment. A new topic was introduced by
the thorough description, never before given, I believe, with such fullness and accuracy, of the American process of hydraulic mining, to
whir.h account a discussion of the Pliocene rivers of California, the
sources of hydraulic deposits, constituted an appropriate introduction.
This report contained also a chapter on the dressing of ores, a subject
which ever.y year brings into greater prominence in this countey, as the
amount of tailings and low-grade ores, accumulated in our miuing diRtricts, grows larger! and the truth impresses itself more clearly upon
our mining communities that the successful treatment of these classes
of material is the only permanent basis for an extensive mining industry.
':rhe report of 1873 contained, also, numerous drawings of mining machinery, intended to illustrate the latest patterns which experience has
led the manufactories of the Pacific coast to adopt. It was, moreover,
accompanied with a copy of an excellent geological map of the United
States, universally acknowledged to be the most con\enient and trustworthy yet published.
It should be added, as a feature of no small importance to the- usefulness of these volumes, that each one of them is provided with a triple
alphabetical index of mines, mining districts, and subjects, so that tlle
information they contain can be instantaneously referred to when it is
needed.
In accordance with the plan I have described, the report which I now
have the honor to present contains the usual survey of the conuition of
mining industry in the several States and Territories, and, following this,
a series of chapters upon subjects of vital importance to this industry in
its present stage. The chapter on the mining and metallurgy of quicksilver treats of a topic which has never before been uiscussed at length
in these reports, though its importance would ba\'e justified its introduction at any time. At the present time, however, it is more than
usually interesting to the miners of California, since the falling off in
the quicksilver production of the leading mines has led to extraordinary
activity in the exploration and development of our numerous quicksilYer
deposits.
The immensely important subject of smelting reeeives, in the present
-volume, fresb. and extensive treatment. It bas been my purpose to collect, so far as practicable, the records of ~-\_merican practice, and to place
tllem side by side with the working results of the best foreign establishments. Thi~ object has been, in the present and two preceding reports,
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measurably accomplished; and, I believe, the result will be a great im.
provement in the direction of economy and productiveness at Ame:::ican
metallurgical works, and, consequently, a great saving to the country,
as well as to individual owners, of wealth whicll is now, by careiessness or ignorance, irreparably wasted.
The only important contribution to mine-engineering, described in the
present \Olume, is found in the chapter on sinking shafts with the
diamond <lrill. This method, which owes its origin to American skill
and ingenuity, bas attracted much attention at home and abroad, and I
am glad to ue able to place upon record so clear and complete an
aceount of it.
There are many important branches of mining and metallurgical
praetiee which ba\·e uot yet been discussed in this series of reports.
It has not been my object to produce a connected and comprehensive
manual of these arts, though the material thus gradually accumulated
by annual installments constitutes a very Tespectable beginning toward
such a manual; but I have sought to treat such subjects only as were
immediately important to our own people, and had a direct bearing
upon the economy and productiveness of the mines on the public
domain. Hence many leading departments of mine-engineering Lave
been little noticed, some of which, by the rapid increase in extent and
depth of American mines, are now aequiring prominent importance. I
may mention as examples the subjects of timbering,• ventilation, drainage, &c., on all of which information is sadly needed in- many parts of
the West.
It will be noticed that several chapters in the present report have
been presented as papers before the American Institute of ~.fining
Engineers. This society bas been in existence but three years, and has
already acquired a large membership, comprising the leading mining
and metallurgica-r: engineers of this country, together with numerous
foreign members of distinction. Having bad the bouor to ue its presi·
dent siuce .l\Iay, 1872, I have made use of that official position, I trust
not nnTI"arrantably, in urging members of the Institute, connected with
metallurgical establishments in this eountry, to choose for their contributions to tlle Institute subjects suitable for publication in my reports
to the Government, as presenting much needed accurate inforw~tion
concerning the details of American practice. The Government has thus
received: without cost, an amount of va:luable statistical and scientitlc
information which scarcely could have been obtained in any other way;
and the public spirit and professional enthusiasm of the members of
this young and remarkably successful society deserve the highest praise.
The progress of the mining industry in the Pacific States and Terri·
tories, during the year 1873, was, in general, satisfactory.. As will l>e
seen uy the estimates contained in the last cllapter of this report, tlw
total production was much larger than in 1872. Tbe increase was,
however, confined to the State of Nevada and the Territory of Utah.
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California bas slightly declined in production. Other parts of the \Vest
may l>e said to have barely maintained their former rates. The extraordinary production of Nevada is referable to the Comstock mines, and
tlle great deposits of smelting-ore in Eureka County. Detailed. information concerning these and ·an other districts can be found in the
respective chapters of the report.
Credit is given, throughout this report, to the numerous gentlemen
"\\bo have assisted in its preparation. I will therefore mention in this
place ouly :M:r. W. A. Skidmore, of San Francisco, who has superintended the collection of information for the chapter of California, with
his usual industry and discrimination; and Mr. A. Eilers, my deputy,
of the great value of whose assistance it is scarcely necessary for me to
speak, since evidences of his professional ability and faithful labors are
impressed upon so many chapters, particularly in the metallurgical portion of this report.
After returning from New :Mexico, in the month of July, I spent ten
weeks in a rapid. journey through Germany, where I was able, at Vienna
and elsewhere, to meet with leading mining engineers and metallurgists
of the Old World, and to set on foot inquiries and exchanges of information, some of the fruits of which appear in the present report, whilP.
others, yet more valuable, may be expected in time to come. It is a
pleas::mt duty to record with what cordiality the representatiyes of foreign goyernments, schools and industrial establishments everywhere
receiYed me, as the representative of a country the resources, progress, and institutions of which are looked upon abroad with intense and
nnabatillg interest. The United States Reports on Mines and 1\.fining
haYe for years been quoted and discussed, and in large part translated, by
the seientific writers of Germany; and the general features of our western mining industry are almost as widely known in that country as they
are in tlJis. The dissemination of such information in foreign countries
has llad tlle eflect of drawing to our shores skilled mechanics, miners,
furnacernen, &c.-a most valuable class of immigrants, and one which
the mere display of agricultural resources would not attract. For this
reason, as well as for considerations of obvious awl immediate benefit
to onr own citizens, I trust the present policy of the Government in tlle
publication of these reports will be continued.
I have the honor to be yours, respectfully,
ROSSITER W. RAYMOND,
United Sta,tes Commissioner of .lllining Slatistios.
Hon. \V:l\1. A. RICHARDSON,
Secretary of the Treasury.
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0 HAP T E R I.

CALIFORNIA.

The collection, in the State of California, of statistical and descripti\·e
matter for the present report has been attended with more than usual
difficulties and disappointments. The system of circulars and b1anks
which has been tried on former occasions, in the absence of adequate
means for the employment of competent resident correspondents, has
received another faithful trial resulting in almost total failure. Even
those owners and superintendents of mines or mills who would be quite
ready to furnish information orally on personal solicitation or to permit
a free inspection of their works by a competent reporter have declined
or neglected to respond to written requests. It is much to the credit of
my agent, Mr. vV. A. Skidmore, that he has been able, in the face of
such embarrassments, to prepare a tolerably full and trustworthy account of the mining industry of the 8tate. An acknowledgment should
also be made to several friends who have afforded him valuable assistance, and particularly to Mr. Charles Gale, who has assisted in the
preparation of the matter relating to quicksilver; Mr. T. J\f. Balch, who
has furnished. valuable information relative to the coal, and Mr. James
D. Hague, who has done the same for the iron of Sierra County; and
to Dr. Henry Degroot for important data. Special thanks are due, also,
to Messrs. J. H. Crossman, of Auburn~ Placer County; Mr. J. H. Becket,
of Grass Valley, Nevada County; Mr. John Ratbgeb, of Calaveras
County; and 1\-ir. Lewis Chalmers, of Alpine County. Due credit is
given elsewhere to other contributors.
The product of the State for 1873 is estimated by Mr. Valentine, superintendent of Wells, Fargo & Co.'s Express, as follows:
Gold-dust and bullion by express. _____ . _. __ .. ____ ..•.•... __ .. ___ .. __ • _. $15, 709, 956
Gold-dust and bullion by other conveyances .• __ .. ___ ... __ • __ ... __ . . . . .
1, 5i0, 995
Silver bullion by express._._._ . . • • • . . . . . .. .. .. .. ......... ___ ..• ___ . ..
264, 771
Ores and base bullion by freight ... _ .• ___ • __ ... ____ .. _..... _. ____ .. _....
480, 000
Total ..•.••...•..•..•... _ . ____ ... _..•..•.•.. __ ••.. __ •... __ •.. _~ .
DEEP PLACER

18, 02i'i, 7£2

~HNING.

This branch of mining has attracted more than usual attention during
the p~st year, botp. at home and abroad. From all parts of the State I
hear of the consolidation of claims in the hands oflarge companies and the
commencement of extensive works of development, while in other claims
of magnitude, such as the North Bloomfield, Milton, and Union, in Nevada County, and otllers in Sierra and Plumas Counties, the preliminary
work of years is rapidly approaching completion. Once opened, these
mines pay with more regularity and certainty than auy other class of
mining-, and are, therefore, in gi:eat favor with English investors in
mining property.
It is a matter of difficulty to obtain the results of American hydraulic
claims, since most -of them are not incorporated. No printetl reports
13
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are made, and sometimes no accounts are kept. The details of the operations of some of the largest companies will be fou9d under the headings
of the respective counties in which these properties are situated, particularly under the heading of Nevada County, where the extensiye
works of the North Bloomfield Company are described in detail.
The mode of occurrence, methods of working, and probable origin of
these vast accumulations of auriferous gravel, generally known as Deep
Placers, have been frequently described in former reports. .Nevertheless, in view of the increasing attention these deposits are receiving,
manifested by the investment of large sums in mining enterprises of this
class, and in Yiew of the fact that each report falls into the bands of
many new readers, I have deemed it advisable to publish such descriptions as may throw light on this interesting subject. ..c\.. report made
during the year 1873 to an English company, by Professor B. Silliman,
of New Haven, and which has not been published in this country, contains an excellent summary, part of which is here quoted:
Theo1·y of formation.- It is susceptible of proof from numerous well-eRtablished facts
that at the close of the geological epoch just prior to the appearance of man upon the
earth, the whole of the western slopes of the Sierra Nevada Mountains, the Alps of Californi~ were, below a certain horizon, covered by a vast spread of alluvinm, owing its
origin, probably, to the action of extensive glaciers, which have left the evidence of
their former presence everywhere in the higher Sierra. The glaciers furnished the
transporting power that brought from above the fragments which, by long-continued
action of running water, were worn into the smoothly rounded bowlders, gravel, and
sands forming tlie gold-bearing alluviums.
The melting of the glaciers, as their lower skirts reached the warmer zones, furnished
the water for these ancient rivers, whose beds are now found far above the level of the
present river-system, and whose courses are generally crossed by the valleys of the
modern streams. This condition of things continued long enough to permit the accumulation of beds of gravel, the gold-bearing alluvium., to a depth and extent unknown
anywhere else in North America; and, if we speak of auriferous deposits, unequalled
elsewhere in the world. Of the thiclmess of this accumulated material we have evidence in numerons places, where it bas been protected from the action of subsequent
denudation by a capping of volcanic materials. In many such places it reaches a
thickness of 500 feet. Usually, however, it has been denuded to one-half of this thickness, often less; and in mauy regions has been swept completely away.
Subsequent to the glacial and allu\ial epoch to which the gold-bearing gravels are
referred, there was a period of intense volcanic activity, the evidence of which is seen
most conspicuously in the Table Mountains of California, so called, wllich are cappings
of basalt forming highly characteristic ranges, which portions of the ancient gold-bearing gravels are extensively explored in Tuolumne County by tunnels driven beneath
the basalt cappings into the ancient river-beds.
Following the outpourings of the volcanic matter there has evidently been an epoch
of very active denudation by running water which has broken up and removed the
volcanic cappings, leaving them entire only here and there as landmarks showing the
ancient levels, and sweeping away also vast areas of the old alluvium and redistributing it as secondary or shallow placers at lower levels. This denudation was probably
consequent on the sudden disappearance of the vast system of glaciers which up to
that time crowned the entire range of the Sierras with ice. It was greatly more energetic in the southern portion of the Sierras thnn in the northern, where the mass of
ancient alluvium remaining is much greater than it is in the former region. Tile
extent of the ancient alluvium, as well as the energy of the power which produced it
originally, and subsequently denuded it, becomes apparent on a study of the phenomena,
carrying to the mind an overwhelming conviction.
These extensive deposits of gold attracted the attention of the early adventurers in
California, and were called "hill diggins;" but their real nature and. significance were
not at first fully understood, and, being generally much above any sources of watersupply then available for washing, they received but little attention. Especially
wero they overlooked while the rich spoils derived from their secondary removal by
denudation were available, with no other means than the miner's pan, shovel, and
pick, upon those productive "bars" of adjaoent rivers and in rich "gulches" wl1ere
the gold (derived in large measure from the denudation of the ancient alluvium) lny
open to the first comer in a concentrated form. So complete was the removal of the
gravel in some of the southern counties that the gold, left behind by its weight, lay
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upon the naked rock, covered only by a few inches of vegetable mold, as at Mokelumne
Hill, where, iu the limits of a single ''claim" 15 feet square, the precious metal to the
amount of$50,000 has fallen to the lot of a single adventurer.

In some parts of the State, and especially in Nevada, Sierra, and
portions of Placer County, the volcanic outpourings consisted of ashes
and fragmentary materials, consolidated into heavy beds of volcanic
mud with fragments of scoria, tufa, and bas~lt, which are found accumulated on the higher portions of the ridge between the l\Iiddle and
South Yubas, and elsewhere, to the height of . many huudred feet.
Northward, above Oroville, in Butte County, the basaltic cappings
occur again, similar to those of Tuolumne County, and known as Table
Mountains.
Where these overlying masses or cappings of -volcanic matter ha-ve
been removed, or where a bank or section has been exposed by hydraulic
waslling, we have an opportunity of observing the different strata. The
lower or b~d-rock stratum generally consists of large stones and masses
of water-worn rock which have apparently been torn up and moved
by the action of torrents of swiftly-running water. Next aboYc, we find
rounde<l bowlders and pebules, generally consisting of quartz, and
strongly cemented by pressure aml perhaps chemical action; and still
above, alternate layers of sand, gra,rel, decayed vegetation, petrified
wood, lig·nite, and a layer which is known as pipe-clay by the mincrl-;,
but which is evidently a clay sediment deposited during ·periods of overflow in slow running water, and in all respects similar to the sediment
deposited every few years by the Sacramento River, o,-er lands adjoining
its banks during periods of overflow. The conclusion is irresistibly
reached by an examination of these banks, sometimes exposed to a
height of 300 feet or more, that their contents were deposited at first
by S\vift torrents, and subsequently by alternating high and low water.
In some places the ancient stre<:tms seem to haxe widened into lacustrine expansions, and here we have the phenomena of beach deposits.
An i11stance of this is found in the Union g1·avel claim of Howland Flat,
Sierra County, where a drift of over 1,000 feet across the channel has
failed .to disclose any evidence of au approach to the center of the channel, which would be evidenced by a "falling off" of the bed-rock. This
drift is run under a lava capping many hundred feet in thickness.
Character of the deposits.- The term "blue-gravel" has come into
general use among hydraulic miners, to distinguish in general between
tile upper or poorer beds of the deposit and the lower and richer portions \vltich llaYe often, but not always, a peculiar bluish color that. has
come to be considered characteristic of the rich portions of the gr::tYel.
The bluish color is due to the reducing power of organic. matter, chiefly
vegetable fiber, acting upon the salts of iron present. The latter baye
become the principal cementing material, compacting the gravel and
Rand into a firm conglomerate so strong near the "bed-rock," as sometimes to require .the use of gunpowder to prepare it for aetion of the
water. vVben exposed to the action of the air and atmospheric waters,
this blue color disappears and the mass becomes yellowish a11d reddish,
and sometimes brilliantly colored. with various tints of purple and red.
It loses at t!Je same time a great part of its tirm11ess awl often crumules to powder, eyen the pebbles of a certain sort "slacking-'7 to a
sandy consistency. The blue color has no necessary conuectiou with
the presence of gold, the fact being that the deposit is richer in gold ns
it nears the '' bed-rocl~," and that the cementing material is bluish only
because it has been beyond oxidizing intluences.
~
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The term "great blue-lead" is employed by the miners to distiuguish
those portions of the alluvium which are found to rest in a well-defined
channel, on the "bed-rock'' which, not without good reason, is assumed
to have been the path or channel of an "ancient river." That there
were many, such ancient rivers is clearly proved by what is already
known of the topography of that portion of the gold region where the
auriferous gravels exist. There are obvious reasons why, as · a rule,
the beqs or channels of such streams should be richer than the general
surface beyond their banks.
The bed-rock is what the name implies, the floor on which the grayel
rests-and it varies, of course, with the general geology of the country .
.At Smartsville it is a compact, fine, granular green-stone or trap. ln
the neighborhood of North San Juan, in Nevada County, it is granite,
or rocks of the granitic family, succeeded by slates, as at Quaker Hill
and Blue Tent. In Sierra County it is often serpentine or talcose rocks;
but whatever the bed-rock may be, it is invariably, when first uncovered,
found to be smoothly worn by water, and the direction of the current
may ·be seen by the course of the deeper grooves.
It is impossible, in the absence of a topographical map, to give any
correct idea of the extent and distribution of these ancient gntvel deposits to those who have not seen them. Such a map is now in process
of completion by the members of the State geological survey of California, and will probably be ready for distribution early in 1874. In the
absence of any official map I have given a map of a portion of Sierra,
Nevada, and Placer Counties, showing the exposed portions of the great
blue-lead from Snow Point to Smartsville, as well as the direction and
situation of the great channel running through Nevada and Placer
Counties. This map was originally compiled by Mr. A. J. Doolittle,
and is published as corrected from the surveys of Hamilton Smith,jr.,
superintendent of the North Bloomfield Gravel Company.
7he hydraulic p1·ocess.-The following· graphic description of the process of hydraulic
mining is quoted from Professor Silliman's report:
With the more or less complete exhaustion of the shallow placers in ravines a.nd
river-beds in California, 'where the gold was first obtained with little labor, and by tlle
moRt simple means, came the necessity of devising a system by which t.be dee]' placers,
like these under conRideration, could be economically worked. ·The accomplislling of
this object demanded the use of a large amount of capital to be, expended in the construction of canal8 and aqueducts to convey water from the mountains and fountainheads of the streams at a suitable elevation, and in sufficient quantity to command
the ground to be worked, as well as for the openings of tunnels and shafts iu the bedrock for the discharge of the gravel; an operation requiring much labor an<t skill, and
consuming often several years in their prosecution.
The association of labor and capital thus demanded called into existence, in various
parts of the State, canal and ditch companies, the associates being generally miners,
whose limited finances were eked out by borrowing money from bankers at rates of
interest varying from 3 to 5 per centum monthly. Experience has demonstrated that
the larger the volume of water employed in the process of hydraulic mining, the more
the efficiency and greater th e economy of the operation. The proper application of
the great mechanical force furnished by a larger volume of water under a great
pressure was a problem solved satisfactorily only after many aboctive trials and large
experience. This problem involves the following conditions:
1st. The whole mass of auriferous gravel must be moved, whatever its depth, quite
down to the bed-rock.
·
2d. This must be accomplished by the action of water alone, human labor being
confined to the application of tlw water and the preliminary preparation it involves.
3d. The mechanical disintegration of the conglomerate, as a part of the uuinterrupted operation of the whole system.
4th. The contemporaneous saving of the gold without interrupting the continued
flow of water.
5th. The disposal of the accumulation resulting from the removal of such vast masses
of auriferous gravel. '£hese conditions are, in practice, met by the following steps:
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The mining-ground being selected, a tunnel or 11 open cat" is projected from the near est
and most suitable ravine, or river-bank, so that, starting in the bed-rock, on the face of
the ravine, or other selected point, it shall approach the center of the gravel mass to
be moved at a gradient of one in twenty-four to one in thirty-six. The dimensions of
this tunnel are usually six feet in width by seven feet in height, sometimes wider.
These tunnels vary in length from a few hundred feet to a mile ; some of the larger
consuming from two to seven years in driving, at a cost of $10 to $60 per foot, varying
with the character of the rock to be excavated. The end of the tunnel is designed to
reach beneath the under-surface of the gravel in the center or deepest part of the channel, at a point where a shaft or incline is sunk through the gravel until it intersects the
tunnel. It obviously demands careful engineering to carry out works of such magnitude with the accuracy required, and, for the want. of sufficient care or skill in this
particular, years of costly labor and anxious expectation have been wasted in the early
history of these enterprises. The object of this laborious exploration is obvious. The
long tunnel becomes a sluice-way, through the whole length of which sluice-boxes are
laid at once, to direct the stream and save the gold. For this purpose a trough of
strong planks is placed in the tunnel, from 3 to 4 feet wide, and with sides high enough
to control the stream. The pavement is usually composed of blocks of wood from 6 to
8 fnches in thickness, cut across the grain of the wood, and so placeu as to expose the
end of the blocks to the wear of the current. The wooden blocks are usually alternated with sections of stone pavement, the stones set endways. In the interstices, <]_nicksilver is distributed, as much as two tons of this metal being required to charge a long
sluice. The water from the canal is brought, by side-flumes or aqueducts, to the head
of the mining-ground, with an elevation of 200 to 500 feet above the bed-rock, and it
is conveyed into the bottom of the claims by iron pipes sometimes sustained on a strong
incline of timbers. These pipes are of sheet-iron of ade<]_nate strength, riveted at th e
joints, and measure from 12 to 20 inches in diameter. These connect with a powerful
apparatus of sheet-iron provided with a universal joint, tow hich the outlet or "nozzle"
is attached, ending in a steel ring for the delivery of the water, which varies from 4 to
8 inches in diameter, as greater or less volume of water is used.
From these nozzles the streams are directed against the face of the gravel" bank" to be
washed with a force comparable with that of ordnance. The volume of water employecl
varies, of course, with the work to be done, but it is not uncommon to see four snell
streams, each conveying 300 to 600 inches of water, or more, acting simultaneously on
the face of the same "bank." One thousand miners' inches of water are equal to
106,600 cubic feet of water per hour, constantly discharged under a pressure of 100 to
200 pounds to the square inch, varying with the height of the column, or pressure.
Under the continuous action of this enormous mechanical force, aided by the softening
influence of the water, large sections of the gravelly mass come crashing down with
great violence.
The cleb1·is, speedily dissolving and disappearing under the resistless force of the torrent of water, is hurried forward in the sluices, precipitated with the whole volume o1
now turbid water down shafts, or dumps, prepared for the purpose, and then taken up
again by the sluices, where it is brought, by means of undercurrents, riffles, and other
appliances, in contact with the quicksilver, and thus made to give up its gold. Bowlders of 100 to 200 pounds in weight are shot forward by ·the impetuous stream together
with masses of the harder cement, which meet, in the fall and concussion of the great
bowlders, the crushing agencies required to disintegrate them.
The deeper banks of gravel are usually worked in two benches. The upper is never
so rich as the lower, and, being also less :firm, is worked away with greater rapidity.
The lower section is much the most compact; the stratum on the "bed-rock," being
::;trongly cemented by sulphuret of iron and great pressure, resists even the full force
of the water stream, until it has been loosened by gunpowder. For this purpose ad its
are driven in on the bed-rock 40 to 70 feet from the face of the bank, and a tunnel
extended at rjght angles therefrom to some distance each side of the adit. In this tunnel a large quantity of gunpowder is placed, from one hundred to three hundred kegs,
and fired as one blast by a train laid without. In this manner the compact conglomemte is broken up, and the water then rapidly completes the work.
The sluices are often made double, for the convenience of" cleaning up" one of them
while the other is in action. The process of" cleaning up" is performed, according to
the extent of the works and the richness of the material washed, at intervals from fifteen to thirty days, and consists in removing the pavement and blocks from the bed of
the sluice, and gathering the amalgam of gold and "rich dirt" collected in them, and
replacing the b-locks in the same way as at first. Advantage is taken of this occasion
to reverse the position of the blocks and stones forming the pavement, when they are
worn irregularly, and to substitute new ones for those which are worn through.
The mechanical action of the washing process on the blocks is, of course, rapid and
severe, so as to require a complete renewal of them once in eight or twelve weeks.
Some_rniners prefer a pavement of egg-shaped stones set like a cobble-stone pavement,
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the gold being deposited in the interstices. Most of the sluices are, however, paved
with rectangular wooden blocks, with or without stones, as described above.
Standing at the mouth of one of these long sluices, in full action, one unaccustomed
to the process is filled with a sense of amazement, amounting almost to terror, as the
muddy mass sweeps with great velocity onward, bearing in its course bowlders which
add their din to the roar of the waters, the whole being precipit.ated down a series of
falls or dumps at each of which it is caught up again by a new sluice of timber, lined as
before explained, and so onward and downward many hundreds of feet, until the
level of the river is reached, a mile or more from the" bank." At each of these falis of
25 to 50 feet the process of comruiuution, b egun in the first, is carried forward, and a
new portion of gold obtaiued.
Rude as this method of saving the golu appears, experieuce shows that more gold is
saved by it than by any other met.hod of washing yet devised; while the economical
advantages it offers are incomparably greater than any other. In fact, it would be
entirely impossible to handle so vast a body of materia,! in any other way now known.
To show the enormous advantage gained by the present systems of working, compared
with those formerly in use, taking a miner's wages at $3 per day, the cost of handling a
cubic yard of auriferous gravel is as follows: with the pan, $15, with the rocker, $3.75,
with the long tom, 75 cents, with the hydraulic process, 10 cents. In fact, man bas in the
hydraulic process taken command of nature's agencies, employing them for his own
benefit, compelling her to surrender the treasure locked in the auriferous gravel by the
use of the same forces which she employed in distributing it. Certainly by no other means
does man more completely change the face of nature than by this method of hydraulic
mining. Hills melt away and disappear under its influence, being distributed in the
river-beds below, every winter's freshets carrying to lower and yet lower points the det1·itus, while whole valleys are filled with clean-washed bowlders of quartz and other
rocks left behind in the general debacle. Meanwhile, the Sacramento audits tributaries
flow turbid with red mud, bars are formed where none existed before, and the hydrography of the bay of San Francisco is changing under the influences of the same causes.
The desolation which remains after the ground washed by the miner is abandoned is
remediless and appalling. The rounded surface of the bed-rock torn up with picks
and strewn with great bowlders shows, here and there, islands of gravel rising invertical cliffs, with red and blue stains serving to mark the ancient level, and filling the
spectator with amazement at the changes, geologic in their nature and extent, which
the band of man bas wrought.

Yield of the placers.-The question of the average yield of the gravel
deposits of California has attracted much attention during the year,
having been the subject of discussion on the part of a leading newspaper
and a prominent magazine, neither of which, however, developed any new
facts on this interesting subject.
During a recent visit to the gravel region between the Middle and
South Yuba, Mr. Skidmore, my agent, took some trouble toinvestigatethis
subject, and give the results, at least so far as prominent claims are concerned, where the facts are attainable. In this matter he is indebted for
assistance to Mr. Hamilton Smith, jr., of the North Bloomfield Gravel
Company, of Nevada County, who has furnished copies of his memoranda relative to tests made on the grounds of that company.
At the North Bloomfield claim two hundred and forty samples, selected from various points on the surface and on the exposed banks of
the worldugs, we1!e carefully "panned," and each sample or pan so taken
showed one or more "colors" to the pan. In no case was there a failure to obtain a color. Each pan contained from one-fourth to one-third
of a cubic foot of dirt.
At the "prospecting shaft" of the same claim, two hundred feet in
depth, the following method of sampling was adopted: A small bucketful of dirt was taken from between every two sets of timbers-i.e., at inter\als of eight feet-from both shaft and drifts. This dirt was selected
from top and bottom of the drifts, and from all the various strata
passed through in sinking the shaft, with a view of obtaining an average of the dirt exposed in tbe ground opened by these works. In this
manner two hundred and four samples, weighing in the aggregate 5,027
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pounds, were taken from 1,632linear feet of drifts, running up and down
the channel. These were carefully panned, with the following results:
5,027 pounds of dirt and gravel yielded 0.0145 ounce of gold, valued at
$2.75, or at the rate of $1.10 per ton. This test of course included the
richer class of gravel on the bed-rock, and is the most thorough and
careful test by band-panning which has come under our observation.
The returns from the workings of the following claims are calculated
from actual measurement and the records of the respective companies:
Kansas Cornpany, French cJo1Tal, Nevada County.-This company owns 450 linear feet
on the channel. The bottom gravel being strongly cemented was run through a
stamp-milL The product of 67,500 cubic yards of gravel was $223,000, or $3.33 per
cubic yard. The top dirt, washed by the hydraulic process, yielded $45,000. The aggregate yield of the claim was $268,000, or at the rate of $6 per linear foot of channel.
Empi-re Company, F1·ench Corral, Nevada Connty.-Bottom gravel, of same nature as
above, crushed by the mill process, yielded at the rate of $6 per cubic yard.
Nebmska Company, Pren ch Con·al, Nevada County.-Same character of gravel worked
by mill process. Tbe mill-10 stamps-in eleven days crushed 600 tons, which yielded
$9,000, or $15 per ton.
American Company's Claims, Sebastopol, Nevacla Connty.-Up to the close of the year
H:l71 there had been washed by the hydraulic process 6,000,000 cubic yards, which
yielded $1,800,000, or 20 cents per cubic yard. The gravel banks have an average
height of 120 feet, and a granite bed-rock. From 1871 to 1873 the yield has been from
25 to 30 cents per cubic yard.
Blue Tent Company's g1·ound, Nevada County.-The top dirt of several claims now
owned by this incorporation, estimated by civil engineers as 5,138,150 cubic yards,
washed by the rude hydraulic process in use before the invention of the improved appliances, yielded $780,000, or a trifle over 15 cents per cubic yard.
Blue Point Cornpany, Smartsville, Yuba County.-Two runs, aggregating ninety days,
during which time 93,944 cubic yards were washed, yielded $115,728, or $1.25 ·per cubic
yard. The banks had an average height of 57 feet. This run probably cleaned up an
extensive area of bed-rock, and is exceptional.

Mr. Amos Bowman has made careful measurement and estimates of
the amount of ground washed, the product and the average yield, at
Smartsville, Yuba Uounty, and obtains the following results, which are
given in the round numbers approximating the actual figures:
Estimated results of early surface washing. __ -. _____ --_-_- __ ._. _____ . ___ $4, 000, 000
6, 000,000
Results of deep workings __ .... ---.-------.----------------------.----Quantity of ground washed ____ ---·-----·------·----------- 25,000,000 cubic yards
Gravel remaining in place ____ .. _•...••.. ___________ . _ . _.... 100, 000, 000 cubic yards

From this it would appear that the average yield of the ground
worked since the introduction of improved _hydraulic machinery has
been about 25 cents per cubic yard, being somewhat higher than heretofore supposed.
Those who are interested in the subject will :find additional facts in
my report of 1872, pages 119, 120.
It will, however, be borne in mind that these are favored localities,
and an estimate of the contents per cubic yard or ton of the entire auriferous deposit between the Yubas, on this basis, would be extravagant.
Hydraulic graYel mining is considered the most certain and reliable
of all mining when the deep gravel bas been reached and worked by
such a system as will enable the miner to clear the channel to the bedrock. The deposit is virtually inexhaustible, and as wages and supplies
cheapen in price, and new and improved appliances and facilities are
brought to bear, the profits of working steadily increase.
To a casual observer traveling through the hydraulic mines and gravel
districts, little would appear except streams of water playing against
high banks of grav-el with enormous excavations. But one who visits
them under the invitation of the owner, with an intention to investi-
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gate, and who is willing to take the trouble of examining closely, will
be astonished at the magnitude and extent of the underground works,
as well as at the lavish expenditure of money upon reservoirs, ditches,
flumes, sluices, pipes, tunnels, shafts, and all the expensive appliances
necessary to such operations.
Tailings.-In the ri\·er-beds, caiions, and gulches which have formed
the outlet of hydraulic mines since the commencement of this class of
mining are large accumulations of '~tailings," rich in gold, which escaped under the primitive processes of washingfo::crnerly in use. The percentage of loss of gold and quicksilver under those rude methods of
washing has been estimated at from 25 to 33 per cent. of the gold released. This, of course, bas run off in the tailings. These tailings haYe
choked up and obstructed the natural outlets to such an extent as to
seriously interfere with the working of the hydraulic grot\nd abo\e
them.
During the year 1873, Dr. Henry Degroot, of San Francisco, visited
several of the prominent mining regions of California, with a view to
investigate, in the interest of the Bear River :Flume and Tunnel Company, the past experience of miners in this class of operations. From
his report are taken the following extracts:

•

Washing for gold along the streams of California commenced in the fall of
1849, operations having been carried on at first with the pan and rocker, or other
equally rude utensils; these primitive and comparatively inefficient implements 'baYing been largely superseded in the course of a year or two by the long-tom and t,be
sluice, and these again, not long after, by the still more efficacious, but wasteful,
hydraulic process. For several years no quicksilver was used, and the miners, eager
to run off as much dirt as possible, were in the habit of using much water and working their apparatus on a very steep grade. As a consequence, the most of the fine, and
even a largo percentage of the coarse gold contained in the gravel taken from the
gulches and river-bars, passed through their machines, and, escaping into the swiftrunning water, was deposited along the beds of the streams farther down.
Heading below the more elevated ridges of the Sierra, and carrying therefore a less
volume of water, the creeks and rivers in this lteighborbood have worn for themselves
only moderately deep channels and run with less swiftness than the larger and more
precipitous streams. For the same reason the banks and bars were here originally
very rich in gold, the force of the current not being strong enough to carry it far downstream. So, too, the tailings emptied into these creeks and rivers were deposited along
their beds soon after passing from the sluices. Hence, these streams began to fill up
early, this process having set in so soon and proceeded so rapidly that much of the
gold-bearing gravel upon their banks was covered up and never afterward reached ;
nor have their beds, except in a few favorable localities, ever yet been thoroughly
worked out. With each succeeding year these deposits have been covered deeper and
deeper, until the chance of removing them before these channels have :first been
emptied of their contents has become utterly hopeless. As mining operations above
increased in magnitude, so did the volume of this debris go on accumulating, till it has
come at last to so obstruct some of the best hydraulic claims as to render them worthless, and threatens to soon close up many others.
These tailings began their encroachments along the streams more than twenty years
since, making lodgment during the summer to be partially swept away by the winterfloods, each year adding something to the quantity left by its predecessor, until, the
channels being filled, the banks themselves were :finally covered up, and many a rood
of rich ground was buried beneath the constantly-accumulating tide of slums poured
out from the sluices above. Never, since they began to collect, have they been more
than partially removed, the winter-floods having merely carried off the lighter and
l)oorer stuff on top, lowering the mass from 10 to 20 feet of a season, and thus leaving
the balance in a highly concentrated form. This action of the water, while floating off
the worthless material, has .kept the surface-gravel in a ceaseless state of agitat.ion,
thereby working the gold, quicksilver, sand, and sulphurets constantly to the bottom,
where rich deposits may be looked for. In accordance with this theory, it follows that
the further this gravel has been carried down stream, the less gold and qucksilver it
. will be-likely to contain, the weight of these metals, and more particularly the mobility of the latter, causing them to seek the bed-rock before they have traversed any
great distance.
·
In addition to the free gold known to have been lost, such quantities of quicksilver
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.and auriferous sand and sulphurets have been carried out of the miners' sluices, as well
as from the batteries of the cement and quartz mills, and lie now mixed up with these
tailings, as would justify their being rewashed for these substances alone. It is estimated by hydraulic miners that from one to five tanks* of quicksilver are lost to every
ruu of any magnitude, the quantity depending upon the amount of gravel put through,
the length of the run, &c.; it being further calculated that each tank of this metal
escaping carries with it about $100 worth of gold. It is a well-attested fact that some
large h~rdraulic companies in Little York Township have lost as much as twenty-five
tanks of quicksilver in a single season, and with it, of course, a corresponding amount
of gold.
There is not a cubic yard nor yet perhaps a foot of these tailings but will yield,
under pan-washing, a fair prospect, and very often a notable quantity of gold. Ex.amine them where we will, up near the diggings or many miles below, on the surface
or near the bottom, and an appreciable quantity of the precious metal will be found
disseminated through them. How much gold wasburied up here in the early days,
without having been disturbed, or how much has been carried down and lodged in
these tailings since, is,. outside of certain limits, mere matter of conjecture, those best
qualified to judge entertaining on this point a great diversity of • pinion .
.As examples of what was sometimes effected washing over these tailings in a small
way, the following are cases in point: In 1866 there was cleaned up, along 500 feet of
the Greenwell claim, on Birdseye Creek, this being the extent to which the bed-rock
could there be freed of tailings, the sum of .$9fi,OOO, forty-two thousand of which consisted of net profits. The main it.e ms of expense were labor and water, then much higher
than at present, the latter costing nearly twice as much as it now does. This amount
was extracted from the tailings alone, none of the original gravel having been left
here; in fact, the bed-rock itself had before been cleaned up and closely creviced.
Birdseye Creek is a small and rapid stream, and even now contains but an inconsider.able body of tailings at the point where this work was done, nearly three-fourths of a
mile above its junction with Steep Hollow. At that time there was not a third of
the tailings in this Creek that have since been lodged, and are now lying there, and
none of which, except the small quantity mentioned, bas ever been subjected to a
second washing.
In 1865 a short line of sluices was laid in the Kissell claim, near the lower end of
Missouri Calion. After a few feet of the surface had been washed off by ground-slueing
the tailings were shoveled into, and run through this short string of boxes, and yielded
at the rate of $185 per day, a force often men being employed. The gravel washed here
lay 40 feet above the bottom of the calion, and was therefore of a much poorer quality
than that underneath. A similar apparatus was about the same time set to work in
this canon at a point a little higher up; but a freshet occurring while operations
were in progress, this sluice, charged with over $7,000, was covered up so suddenly,
and to such a depth, that neither the structure itself nor its contents could be saved,
nor have either since been exhumed from their slimy bed.
More recently, 300 feAt of the tailings along Arkansas Canon cleaned up to a width of
20, and to a depth of 18 feet, yielded within a trifle of $7 ,000--five thousand three hunc.lred clear of expenses. Examples to the same purport might be indefinitely multiplied-the instances cited being sufficient to illustrate a class of facts numerous and
}latent in this section of the mines.
There is little reason to apprehend an abatement of the supply, and as little cause to
fear the early exhaustion of the material. The region ramified by the streams that are
to receive and bring to hand the auriferous debris comprises many thousands of acres,
:"1 large portion of which is covered with lofty banks and deep-lying beds of gold-bearing gravel; the quantity being such, that the inroads made upon it by twenty years
of active working have done little more than fairly prospect it. To speculate about the
length of time required to exhaust these deposits, is to deal with the results of a very
J'emote future.
*Query: flasks 7-R.

w. R.
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Mining ditches in California.
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Amador . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
46
Butte.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10
Calaveras ...........................................
22
DelNorte ...........................................
25
El Dorado. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
54
Fresno.............................................. . .. . . .
Inyo..................................................... .
Klamath.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
60
Lassen...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3
Los Angeles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4
Mariposa........ ................ ............. ......
10
Mono . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1
Kevada. . ...........................................
74
Placer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
52
Plumas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sacramento ... .... .. ....•... .. . . . ......... .........
4
San Bernardino............................. . . . . . .
1

~~~~~~:::::::::::~:::::::·::::::::::::::::·::::::::::

Siskiyou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Stanisla,us ................ ~-.......................
Tehanm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Trinity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .
Tuolumne . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . .
Yuba...............................................
Total........................... . ............

Inches.
5, 980

470
219
482
42
850
2
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9

30, 600
3,050
3,300
6, 720

11

22
30
54

3
4
70
5
4

4':1

100
8
21
66
4
667
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800
97
3

10, 000
400
2, eGO
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300
36, 225
5, 700
UO
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220
10
7
430
100
80
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10, tOO
500
1CO
47, 830
:l, 400
5, 000

Inches.

148
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4!JO
1L4
850
5
50
90
12
21

12,000
5, 000
3, 670
5!, 200
6, 720
10,000
15, 000
700
2, 860

(" )

1
76
53
30
5
1

25, 000

~~~

18
2
1
224
4
21

z

HJ
2

(*)

4
707

300
;!i<, 000

200
91
4

14, 110
20, 000
5, 700
130

~g

1~:~~~
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220
14

9, 000
500
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(*)
2·~5

(*)

422
lOU
73

46, 950
2, -100
4, 500

772 5,618121-t, 065 1 775 14 ,863

~. 190

4
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• No returns.

The da.y referrell to in the above table is probably the working da.v
of ten or t,,·elve hours; and the miners' iucll is the quantity flowing
through oue square inch of aperture under six inclles head, or about
2l cubic feet per minute.
This inc.lustry depends so directly on the rain-fall of each ~year, that
the follo\\'ing table will ue an interesting explanation of its fluctuating
condition in that respect:
Rain-table for Sacramento, arranged according to tlle sea~;ons, 8/tozcing the amount in inches
during iiL'tnfy-four years jor each Tainy 8eal:ioll.
[Prepared by T. :ll. Lo~an, :M.D.]
---------- ~------------------------~------------~-----------------------

_ __Y_r_a_rs_.___ _=otm
1849-'50 . . . . . . . . .
1850-'51 .........
1851-'52.... . ...
1852-'53 . . . . . . . . .
1853-'54 . . . . . . . . .
1854-'55 . . . . . . . . .

36. 000
4. 710
17. 9t0
36. 363
20. 063
18. G20

~

!

',

~ oa~

Total. l

18~,)--~~ ....... .
1SJG- ,), ....... .
11:~57-'58 ....... .
1tl58-\)9 ....... .
18!i9-'CO . ..... .
1860-'til .... ... .

13. 770
10. 443
18. 991
16. 041
22_. ~2 6
15 v

48

1

Totd. ~ ~~

Yoa".
lSGl-'62 . . . . . . . .
1 13 6:~- ' 63 . . . . . . . .
186;J-'(jJ . . . . . . .
1864-'65....... .
lsGs--6Ci . . .. . . . .
1tlG6-'G7... .. . . .

Total.

35. 549

I 1867-'08 . . . . . . .
11. 5i9 1 1868-'69 . . . . . . .
7. t GR 18(i!J-'70 . . . . . . .
22. !il~ 1870-'71 .... -..
~z- ~2~ 1 18:~-:z~ . . . . . . .
~·)· 30J ,I 1 8 1~- 13 . ......

--------'--~--'-'--------'--

I

II

32. 769
lG. 644
13. 572
8. 470
24. 032
14. 20tl

·- - · - - - ..

.Jfaximwn qnautity of rain in each month, miuimnm in each month, and arerage qtwntity in
each month, at Sacrmnl'nfo, since .l84U.
Quantity.

M~ximum ---~---··· ..... ~

I

.Tannar_y.

I :February.

1.; ~(It~~) I

~~~~m-t~~1~::~ ·.·.·.: ::·.·.:·. :::~~-- \ ~: gllcv;.)
- - - - -- - - - - - - - - - - - .

Fl. 5

&: ;

(18~~)
(l8J:.)

-- - - -

)Im·ob.

I

A pdl.

I

:Uay.

I

June.

(1 i'4~J) ~-4. :J (l t-55) ~ ~5.·

10.0
0.3(LtG;:;)
3. o

O.O(l t: 5~)
1. (j

(li:GO) -0-.4- (-1-85_7_)
0.0(1837) 1 0.0

I o. tl

o. o
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Maximum quantity of min in each month, <fc.-Continued.
Qtutntity.
Maximum .. • • .. . . . . . . . . . . . .
Miniruum....... . . . .. .. .. . ..
Mean.......................

July.
0. 5 (1860)
0. 0
0. 0

August.

September.

October.

0. 0
0. 0

1. 0 (1851)
0. 0

0~0

0. 0

3.0 (185B)
0. 0
(), 4

Novembe:·. December.
13.4(1 B:i2)

6. 7 (1B64)

0. 0 (1850)
1.9

0. 0 (le:;{l)
5. 4

----------------~------~------------~------~------~--------

QUARTZ-MINING.

The business of mining on the gold-bearing-quartz ledges of California
has been prosecuted with great energy, and has been attendecl with
more than ordinary success, as will be seen by reference to the following
exhibits. Many of our leading mines have maintained their reputation;
others of no previous record have been placed on the list of dividendpaying mines, while there are but few instances of failure to record. The
reports of the Idaho and Eureka, of Grass Valley, which ha\e long
maintained their reputation as the leading mines of California, will be
found in full under the heading of" Nevada County," while the returns of
other prominent mines will be found under the heading of the county iu
which they are situated.
The following table shows the gross yield and dividends of the Idaho
for the last :five years :
Years.

Didtlc11ds.

Gross yield.

1869 .. ---- . ----- . - ---- ------ ------ - .. - --- •. - - -- .. ----.
1870 . - - - . - - - - - - - . - - - •.. - - - _,_.••.• - - - . - - - -- . - - - - .. - . - - 11:371.----- ... - . --- ---- . --- . - ---. ---. -- - . ----. --.- . --.
1872 -- - - - - . - - - - - . - - - - - - - - - - •. - - - - - - - - - - .. - - - - ... - - . - 11:373.----- . -- --- . - ••.. --.- --- --- -- .. ---- -- . -. - --.- --.-

Totalforfiveyears ...............................

$306,038
183,450
407,301
404,035
1, 010,612

75
23
16
53
20

$170,500 00
:37,200 ou
2:32,500 ou
162,750 00
()82,000 00

2,311,437 86 1,2R4,9GO 00

The Eureka, of Grass Valley, has paid dividends as follows:
1867 -'68 . --: - - - - - - - - - . - - - • - . - - -- ..• - - - . - - - ... - - - - . - - - - -- - . - - . - . - - -- •. - - - - 1868-'69 .. - - - .. - - - . - - - - ..... - . - . - - - .. - - - .. - . - - - . - - - - - - .. - - - - .. - - - •.. - - -- .
1869-'70 .... - - - .... - . - ... - .. - -.. - - - .. - - - .... - - - - .. - - - . - - ... - - .. - . - - . - - • -1870-'71 --- ... -- . ---- .. --- .. --.- .. ----- . -.-- ... -- . --- . --- .. --.- . --- . --- •..
1R71-'72 ...................................................... - .•..... - . 1872-'73 •• -- . ----- . ---- .. --- •.. ---- .. --- . ---- ... -.-- •. ---- ...•. - •. ----. . .

$290,000
264,000
400,000
3()0,000
260, 000

This mine has disbursed in dividends, up to the close of 1873, the Rum
of $2,094,000.
The following statement shows the dividends for the year 1873 of
California quartz-mines having offices in San ]"rancisco:
Consolidated .Amador, Amador County ......... _....• _.••. _..............
Cederberg, ElDorado County ...•••...•••.....•.....•.•. _•.....•....• _. _.

$150,000

.tB, 000

~~~~.aN~e~f~1c~~~~~ -_ ~ -_ -_ ~ ·_ ·_ ~ ~ ~ -_::: =:: :~:::: :::::::: ~::: ::: ~::::: =: =::: ~~g: ~~g
Keystone, Amador County_._ .....•.........•••• _.............. . . . . . . . . . •
Black Bear, Klamath County ..••...•....•..•............... _ . _.. . . . . • . . •

185, 000
45, 000

Many other mines, such as the Chariot, of San Diego Count.y, and the
Hite mine, of Mariposa, belonging to private parties, have yielded large
dividends to their owners. For additional i.n.formation on these points,
obtained too late for insertion at this place, the reader is referred to the
concluding chapter of the present volume.
Several of our leading quartz-mines have within a few years passed
into the possession and ownership of English co,mpanies, and are incorporated in London.
'l'he following tables will sJ.ow the condition of these mines:

Stctiement showing operations of mines of California, owned in London, for th e yew·
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Black Bear ..... , Klamath .. , Corporation . .. , 8, 800
Plumas Eureka . Plumas . ..... .do . ....... . 8, 000
Sierra Buttes ... Si erra . . ..... . do ......... 38,827

5, 800
7, !JOO
40, 035

$'20

15
!J

$11G, 402 1
117,500
368, 964

20
40
72

1

~ $64 50
50
3 60

$l 20

85
80

Co ..
Co ..
Co ..

$60
60
50

I

80
150
250

I

Did not run all the +imc, more stamps being added.
New mill; did not run the whole year.

~

1--1

z
z

1--1

0

List of 1Jroducing mines in Califomia, owned in London.
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~
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Name.

Ownor.

Location.

Course.

I Dip.

Depth main shaft.

Country-rock.

V ein-matter.

0

~g

"".j

a;l+>

~

~
1il

p::

tJj

I>

"'j

··1

·1

Black Bear ...... , Corporation.
Bla.ck Bear, Klamath County ...... N. and S.
P.lumas Eureka ...... do ....... . . J?'mison! Plm_uas County ........... N. and S.
Sterra Buttes ........ do . . . . . . . . . Sierra C1ty, Swrra County . . . . . . . . . . E. and W.

______ ____ __, - - · - ...;._

~

$20 ,2~
15 1

9

t

8, 800
8, 000
40,000

0
0

~
~

~
0

q

!:Z
~

b>

1--1

z
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Btatcmonf showing O)Jet·a.tions of leading quartz-minl's of California for the yew·1873, 1·eported by W. A. Skiclmo1·c.
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l\'EVADA COUN'l'l".

Idaho mine ............... Idaho Quartz-Mining Company ... 27,624

~~l~~: :~~~

::: :~: ::::::

27,624 $37 91 $1,02,591

Empire Mining Company .........
Eureko. Quartz-Mining Company ..

8, 000
7, 820

8, 000
7, 852

25 00
62 00

Nevada mine ............ J. S. Van Winkle & Co ............
Pro'lidence mine ......... Walrath, Smith & Co .............

4, 000
4, 500

4, 000
4, 500

5 50
10 00

North Star mine ......... Norlh Star Mining Company .....

7, 500

7, :.!!11

20 00

240,000
486,854

35 ........ .

22,000
8
45,000 1!l to 20
150,000

........... Co ..

20 $17 50 $1 50
30 12 71 I 94

24

1 00

$3 00

148

Co ..
Co ..

3 00
3 00

ElO

115

300
3 00

8
22

3 00

75

3 50
2 75

1 25

Co ..
Both

11 00

3 00

Co ..

0
The cost of milling and mining
was $8.61 pet· ton.
The aYerage yield of the sulpburets was $80.57 per ton.
This company have a ledge of
from 10 to 50 feet in width.

~

trj

~

H

z
H

~

Consolidated Amador .... .A mad or Mining Company ......•. 18, 000
K6nnedy . ................ Kennedy Mining Company .......
5, 000

18,000
5, 000

20 00
363, 898 10 to 40 .., .......... 1 75
16 00 .................
:20
4 00 2 40

Co ..
Co ..

3 00
3 00

60
6

KLAMATH COUNTY.

8, 800

5, 800

20 00

116, 402

8, 000

7, 900

15 00

117,500

20

6 50

1 20

Co ..

3 00

80

40

4 50

85

Co ..

·a oo

150

72

3 60

€0

Co .. *50 00

250

H

z

t:l

~

.A.re now adding additional
stamps.

8

~

I
Q

>t"i

SlERUA COUNTY.

Sierra Buttes ............ London Company ................. 38,827

Now opening the 1,700-foot level.
Tho cost of milling is owing to
the usc of light stamps-450
pounds.

l/2

PLUMAS COt:riTY.

Plumas Eureka ....•..... London Company ...........•.....

~

8

z

AMADOR COUNTY.

Black Bear .............. London Company .................

0

z

t:l

.aS

40, 035

9 00

368, 964

*Per month.

H

h::l
0

~
H

~

t-!)
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]Jlills on California mines owned in Lonllon.
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Qum·tz-rnills in California, front 1·eports of County assessors.
1872.

.-2
<lJ

Counties.

~

,0

s::I

~

Alpine ..............
Am adore .. .. .......
ButtE'------------· ..
Calaveras ...........
El Dora!lo .... ......
Fresno .... ·---- .....

~~~·:::::::::::: :::

Klamath ............
Lassen ..............
Los Angeles ....... .
Mariposa ...........
Mono ...............

.

1873.

~
p

1872.

:.:

;:::

tl

,<:)

13

"'...

::I

"'I'<

0

H

0.)

a

z

5
15
H
34
40

-----3
15
3
1
1

-----3

:.:
<D
,0

8

::I

z

H

-Neva<la* .... ------ __ j 46
81,000 I'lacer ............. .
12
10,000 Plumas .............
14
San Bernardino .....
2
28,960
7
··· ···- · San Diego .. ... ......
5
·------· ~basta .. .. .. .. ... ...
5, 000
24
i:)ierra .... ------- --~iskiyou .. _____ -'-- . .
3
10, 000
Tulare ..............
2
Tuolumne ..........
200
20
5, 000
Yuba ...... ........ .
4
····---·
1, 400

~

<D

Counties.

0

- ---

4
24 252,000
17
26 37,105
40
2
100
3
8, 000
1;{
8, 000
4
6, 000
1
75
1
3, 000
34 18,000
3
900

._;

.-2
0.)
~

1873 .

Total ............

~
p

....
Q
00

I'<

0

H

:.:
<lJ

,0

s::I

z

~

E
Q

"'Q
0

H

- - - - ---105, 633
9, 000
30, 000

22,750
3:1,500

10, 000
800
74, 000
3, 000
300
7, 000

14
8
2
7
2
24
3
2
23

311 57:2,m3

213

290, :.no

10,

.~00

;;oo
6::1,000
l, OLO
!100
1::2,000

---- ---- ----·---- -- -

*It will he observed that there are no returns for the year 1873 from the counties of N evada antl
Mariposa. These comities had, in 1872, 80 mills, and crushed an aggregate of 123.633 tons quartz. Tho
large gold·product of Calitoruia for the year 1873 is evidently due to the increased activity in hydraulic
mming.

QUICICSIL VER.

A promibent feature in the mineral development of Ualifornia during
the year 1873 has been the great number of new discoveries of cinnabar-ore. A notable fact in connection with these discoveries is, that
the quicksilver product of the State bas at the same time declined material1y. This being the case, of course the article has risen greatly in
price, having advanced from 90 cents in January to $1.20 per pound in
December. This is due to the decreased production ·of the principal
mines, to which we have looked for the bulk of quicksilver produced
in the State. .As California is the only State in the Union which
yields this necessary article, it is to be hoped that some of the
numerous deposits found during 1873 will in time rival the famous old
mines. The price of quicksilver exercises an important influence on
the mining interests of all the Pacific coast States and Territories, aud
its production at a cheap rate is a matter of great interest to the mini:i.1g
population. Competent authorities estimate that the present consumption on the Comstock lode alone amounts to about 800 flasks per montiJ,
or three-fourths of a million pounds per annum. Including this, the
entire State of Nevada is estimated to consume auout 1,100 flasks per
month, or nearly 1,000,000 pounds per annum. On iuquiry at the offices
of the Central Pacific Railroad Company, it is found that the greater
proportion of the quicksilver carried by the road duriug the year went
to the mills at the Comstock lode, Nevada. During eleven months of1813
they carried as freight 415,597 pouuds, of which 384,654 poumls went
to Virginia City. Of the total amount carried, 35,947 pounds went east
from San Jose, the rest from San Francisco. That from San Jose probably came from the New Almaden and New Idria mines. When it is
remembered that in 1872 the price per pound was 85 cents, and that at
present writing it is $1.20 per pound, it will be seen that this variation
in price, though only a few cents per pound, makes a considerable difference to the mining community.
The following estimate of the quicksilver product for 1873, together
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with the export statistics, is from the Commercial Herald, of San Francisco:
1871.

1872.

1873.

Flasks.

Flasks.

Flasks.

New Almaden mine . _. _...... _..... __ ...... ____ .. _. _•.
New Idria mine-----··-----·----- .... ------. ____ ..... .
Redington mine .. _•..•...•................• _.•..•.....
Sundry other mines.·----· ............................ .

18,763
9,227
2, 128
1,763

17,7()3
8,597
2,456
1,500

12,000
7, tiOO
4,200
4,800

Total ... _• _.. _..... _....•......... _............ .

31,881

30,306

28,600

The exports to the different countries for 1872, and the three predous years, were as
follows ·:
To-

1870.

1871.

1872.

Flasks.

Flasks.

187:!.

:Flasks.

Flas ks.

1,000
4,050
7,088
1, i300
300

1,202
4, 810

1,900

5,03tl
1,300

3, 7()1
50tl

64:~

10;:)

41

800
7,900
3,081
2,200
1,100
6
118

Total . _.. _. . _____ . . . . . . . . . ...•........ _.. 13, 788

15, 205

13, 098

New Yot·k ....... __ ...••••.•• _•••• _••.......•• _..
Cbina ......................................... .
1fexico .......................•............. - .. .
South America ..................... _........... .
Australia ... _... _... _....••....... __ ........... .
British Columbia ... ___ ........ _.. _.... _••.. _... .
Other countries ................................ .

9

2
103

11

74 •
6,359

And our exports previously have been:
In
In
In
In
In
In
In
In
In

1869. ____ . __ . _. _ ...... __ .. ___ .
186tL ........................ .
11'367. _.... __ .. . . . . . . . . . . . . • • ..
1866.... . .. . .. . . . .. . . . . . . .. .. •
1865 ............ _. .. . .. . .. .. . .
1864 ............... _ . . . . . . .. ..
Hl63 ..........................
1862 ... ~-- ....................
1861. _............. _..........

Flasks.

24, 415
44, 506
28, 853
30, 287
42, 469
36, 927
26,014
33,747
35, 995

In
In
In
In
In
In
In
In
In

1860 .•........•..... _. _...... .
1859 ...•.....•................
1R58 ...... _.................. .
1857 ......................... .
li:l56 .•.............• _........ .
1853 ......................... .
1854 .. _.............. __ ...... .
1853 .. _.......••..............
1852 ........ ___ .........•.....

masks.

9,44tl
3,399
24,142
27,262
23,740
27,165
20,963
12,737
900

During the year 1873, the market has presented many unexpected features. The
price opened in January at 90 cents, was achanced in February to 92t cents, in March
to 95 cents, at which figure it stood on the first of April, 1873, at which date the combination expired which had for a long time kept under one control the entire product of
the three largely producing mines, viz., the New Alma<len, the New Idria and the
Redington. The sales bad for some time been sharply up with the total production,
and there was at that date no surplus stock whatever on either the home or any
foreign markets. The parties who owned the New Idria mine were also the parties
who enjoyed the combination contracts for so long a period, and they were of course
desirous of making fresh contracts for a new term, whereby they could continue to
enjoy the profits of handling the product of all these mines on a commission basis.
The Redington Company, however, refused tq make any such arrangement, preferring
to handle their own products and realizing that there was no longer the least need of
any combination to protect them from competition in price, but that, on the contrary,
every flask of quicksilver would be need~d for local consumption quite as soon as
produced.
Thus from the 1st of April, 1873, there bas been no combination whatever among the
three large mines above mentioned, but the market has regulated itself by the laws
()f supply and demand, as in the case of any other commodity. The price continued
95 cents per pound until June 24, 1873, when it was raised to $1, advancing in August
to $1.10 per pound, and still again on the 18th of November, 1873, to $1.20 per pound
in gold, cash, at which figure it closes the year, with a demand for export considerably
in excess of the ability of the market to supply. It is easy to see the causes which
ha-ve led to this large advance, and impossible not to recognize their legitimacy.
Briefly stated, the whole solution lies in the fact of the very large decline in the product of the New Almanden mine, which, in the years ofits prime, used toproclucefully
3,500 flasks per mont.b, but which, during the year 1873, has not produced as much as
1,000 flasks per month~ and, indeed, in the last half of the year has not averaged, it
is said, 750 flasks per month. In the mean time, the New Idria and the Redington
have no more than held their own, and all the newly opened mines together have not
made a total product to exceed au average of 400 flasks per month for the whole year;
the deficit of the production of the New Almaden being thus 2,500 flasks per mouth,
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there having been substantially no gain of product from either the New Idria or the
Redington, and only a total gain from all the new mines together of not over 400 flasks.
The market has heretofore been at least 2,100 flasks per month short of its .snpply in
previous years, a decline of over one-half in available stock. The :first effect of this
was to cut off all shipments to China and Mexico, and these markets, which have he.retofore drawn from California as much as 20,000 flasks per year, were forced to send to
London for their supplies, where they met with a market only moderately well stocked,
and totally unable to supply so large a demand thus suddenly precipitated upon it.

The same journal states that it is not thought possible to increase the
yield of the Almaden mine in Spain, even in times of peace, so as to
meet the increased demand in London ; and it may be stopped altogether on account of the disturbances in Spaiu. It says that the New
York market alone calls for from 500 to 600 flasks of quicksilver per
month, and the borne consumption on the Pacific coast is such that not
more than 200 or 300 flasks per month can be spared for export to New
York. Such being the facts with reference to the supply of quicksilyer,
now, when we consider the demand for consumption, we find that such
has been the development of mining industry on this coast that our
mills now consume fully 50 per cent. more than they did two years ago,
and it is to-day a fact that the local requirements of the Pacific States
and Territories for mining purposes are so nearly equal to our total present production of quicksilver as to leave none whatever to spare for foreign export. As to the probability of an increase in supply, the Herald
says:
·
It woulU appear from the best obtaivable information that the New Almaden does
not promise to yield as much as last year, and may not safely be counted on to produce
over 750 flasks per month. · The New Idria promises no increase, and cannot be estimated at over 750 flasks. The Redington mine, which has during the past year been
unable to reduce all its ore, by reason of the partial giving out of its old furnaces, has
for the past six months been constructing two new furnaces, on the Knox & Osborne
Patent plan; and will, in the course of January, 1874, place them in operation. They
have been very careftnly constructed, at large expense; and are claimed to be by far
the best quicksilver reduction works yet constructed. When in operation they may
be counted on to increase the yield of the Redington mine from 350 flasks per monthits yield for the past year-to say 6(l0 flasks per month ; and this may be counted on
as a permanent increase, as they have already mined, and on the surface 10,000 tons of
ore, and the daily out-put of the mine is fully equal to the capacity of the new furnaces. The Redington will thus make good the deficit over last year's production of
the New Almaden, so that the three principal mines together will produce the same
nggregate as they did last year. This would still leave an unfilled requirement of at
least 1,000 flasks, on the consumption .figures before given, a~d thil:! can only be made
np by new mines coming into production.

The writer (Mr. Yale) has spoken with several gentlemen familiar with
the quicksilver interests of the coast, and they agree that the view taken
by the Herald on the subject is the correct one. The "monopoly" so
long existing in this product exists no longer; and the price is regulated
by the well known laws of supply and demand.
An attempt has been made this year to obtain reliable data as to the
production of each quicksilver mine in California. The writer regrets
to add that this attempt has been abortive, but better results are hoped
for next year. One great difficulty in the way was that so many different deposits were found this year in widely separated localities in the
State, of which there had been nothing but newspaper mention; it was
difficult to obtain the names of parties in authority who could give reliable figures, and in numerous cases these parties when found refused to
make the affairs of their mines public. Letters written to superintendents or~ owners were never answered, or, when answered, the information was declined, or the writer was referred to other parties who could
not be found. One reason for this, in connection with the new mines,
is, that the local newspapers had so systematically " puffed" certain
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"claims" that the owners did not like their mines to be compared with
others more favored, since in most instances the mines are for sale. Indeed, it was found on close examination that only a small proportion of
any of the new mines are producing at all; others are turning out a few
flasks, while two or three give evidence of becoming some day very valuable. The majority of them, however, are hardly prospected, and do
not as yet deserve the name of mines. Some work iR doing on most of
them, though the majority of the owners are slowly opening their claims
so as to place them in a condition favorable for sale.
The following statement gives, as far as could be obtained, the amount
of quicksilver yielded by producing mines during 1873: New Almaden,
11,042 flasks; New Idria, 7,600 flasks; Redington, 4,200 flasks; Great
vVestern, 651 flasks; Manhattan, 621 flasks; Snrnmet, 75 flasks; American, 128 flasks; Napa, 199 flasks; California, 995 flasks; Phamix,
880 flasks; Washington, 197 flasks.
Among the important mines which have been produeing, but from
which uo returns are obtainable, is the Saint John, near Vallejo. The
Vallejo Chronicle says of it, in a late issue:
The Saint John quicksilver mine has now been producing, since July 1, 1873, and is
proving a mine of wealth to its proprietors. 'rhe average production of ·quicksilver
from this mine, since the date given, has been 200 flasks per month, some months the
yield reaching as high as 300 flasks, and then again fallmg to a much lower amount.
In the Wilson drift-making the third level-which the workmen have recently been
engaged in running, metal has been struck. Ore is also being still takeil out in the
Vallejo drift. The mine is now employing about sixty men.

The Lost Ledge in Napa County produced, with a retort, about 20 or
30 flasks; and the Sonoma mine has produced 50 flasks during the
year. The :Missouri, in Napa County, produced with a retort in Decem-·
ber, 1873, and January, 1874, about 15 or 20 flasks of quicksilver, but
nothing previous. The Sonoma or Thompson mine at Pine Flat completed its furnace in January, 1874, and cleared up about 50 flasks at the
first run.
The ~1:3nhattan mine, spoken of above as having produced 621 flasks,
has only run its furnace during the last eight months of 1873. The
Oakville or Napa produced from June 21, 1872, to January 1, 1873, 180
flasks. From January 1, 1873, to June 1, 1873, it produced 199 flasks.
The mine shut clown in June, 1873, and is now in the bankrupt court.
The Panoche or Cerro Bonito mine in Fresno County will shortly be
supplied with reducing works, when it will be placed on the list of producing mines. The Knox and Osborne furnace at the mine is nearly
comrJleted and will reduce 24 tons per day. The ore is reported to be
verv rich.
Among those mines which have produced little or nothing this year
may be mentioned the Lake, in the county of the same name; the Keystone, in San Luis Obispo County; the Abbot, in OoJ sa County; the
Yellow Jacket, Hasbrouck, Ida Clayton, Pine Mountain, Lodi, and
Geyser, at Pine Flat; the Valley, Pioneer or Bell, Last Chance, and
Guadeloupe.
Quite a number of other claims might be mentioned, which are now
being prospected. Some of those spoken of are working with retorts, but
unti.l furnaces are supplied the product will be very small.
The Saint John mine is quite a promising one. The mine and works
are located on the Wilson Hill ranch, five miles from Vallejo, Solano
County, in the range of high hills that form a portion of the Coast
Hange. The hills of Sulphur Spring Valley were long since known to
contain quicksilver. In the year 1852, :Mr. John Neate first became convinced of the existence of valuable ores in that locality, and made the
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first explora,tion. In 1858, he placed before capitalists specimens of
cinnabar taken therefrom. They discouraged the opening of any new
quicksilver mine, stating as a reason that the supply was greater than
the demand. Under these discouraging circumstances prospecting was
coutinued on a small scale for several years until the appreciation of
quicksilver and the increased demand for the use of California mines
enlisted the assistance of San Francisco capitalists, through whose
e:tl'orts several promising mines have been opened in the Coast Range
counties north of San l!'rancisco Bay. Among these is the Saint John
quicksilver mine, which is thus described by the Vallejo Chronicle:
This mine and works are located on the Wilson Hill ranch, five miles directly north
o Vallejo, in the range of high bills that forms a portion of the Coast Range. The
ledge runs southeast and northwest, near the summit of one of the highest hills in
the range, and dips to the north at an angle of about forty degrees. It was opened
by a drift 20 feet below the outcrop, developing a width of 30 feet for the ledgA, with
15 per cent. ore all the way tbrongh. At the end of the tunnel or drift, or at the
"wall," on the east side, the workmen have gone down with an incline for a distance
of 50 feet; and it is in this latter excavation where the largest deposit of rich ore has
been found. }-,rom the mouth of the incline, down, the rock grew richer, and the bottom
of the incline shows a solid mass of 50 or 60 per cent. ore. The superintendent is running
a tunnel to tap the ledge on a level 173 feet below the outcrop. At a distance of two
or three hundred feet west of the location of the above-described ledge, near the
summit, a little prospecting has been done, developing a vein 6 feet wide, containing
a lead of very rich metal, 6 inches in width, with a foot and a half of paying ore on
each side, which, when first discovered, was only the thickness of one's hand, growing
wider as they went down upon it. The lode of this portion of the mine has been
traced and explored for half a mile, and at intervals of 25 feet shows the outcrop of
metal of exceedingly rich character.
At the mouth of the tunnel is located the smelting works of the company. The furnace is constructed of brick, in a circular form, between 9 and 10 feet in diameter, and
about 13 feet high. The largest diameter of this furnace inside is 4 feet and 6 inches;
it has a depth of 12 feet; the chamber is'' charged" by filling it with ore and cokea layer of each, one above another-and its capacity is eight tons every twenty-four
hours. There are five condensing chambers altogether, situated abont 10 feet apart,
connected by a long brick flue, each chamber gathering some quicksilver; but in the
fifth chamber little, if any, is found, the vapor having condensed before reaching that
point; the smoke then passes off into a chimney, thence into the atmosphere.

At the first week's run of this furnace 50 flasks of quicksilver were
produced, and the mines have probably turned out about 200 flasks per
month for the last six months of 1873. This statement may be too low,
although it is made on the assertion of parties competent to judge.
However, the Benicia Tribune, a paper published in the vicinity of the
mine, places the production at 300 flasks per month. Definite information on this point was refused by the superintendent of the mine.
The Phrenix is the principal of the Pope Valley mines. This place is
eighteen miles from Saint Helena, Napa County. The Phamix is said
to produce about 50 flasks per week out of about 125 tons of ore. Most
of the good ore is taken from the "Antone spout," nearly at the end of
the main tunnel. The deposit runs all the way from 3 to 18 feet in
thickness. The mine bas been successfully worked for over three years,
and has a Knox & Osborne furnace, the second of the kind ever built.
A No.8 Blake pump is required to keep the mine free from water. The
machinery consists of a 12-horse-power pumping-engine at the top of
the shaft, .and a 12-horse-power for driving the Root blower at the furnace. rrhis mine produced, during six months of 1872, 1,047 flasks of
quicksilver. It was discovered in 1861 by John Newman, but it was
not until the spring of 1871 that operations were conducted systematically. Up to January, 1871, 960 flasks of quicksilver were produced.
From April, 1871, to October of the same ~r ear, 764 flasks were produced,
and tb1s year, 880 flasks.
The Washington mine is also located in Pope Valley. The ore is all
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taken from a cut in the hillside, and as the mine is being worked on a
lease, no systematic developments are carried on. It is said to turn out
30 flasks per month from 100 tons of ore, the extracting and reducing of
which costs only $4 at the mine. No machin~ry is employed. Tlle furnace is tlle same as those used at New .Almaden, and a section of iron
condensers attached. It is charged ten times a month, with ten tons
for a charge. This mine produced, in 1872, 137 flasks, working on a
1-'mall scale. It run eight months in 1873. .As they use adobes they
eannot work after the rains set in. It produced, in 187:), 197 flasks.
The .JEtna mine, a combination of the Silver Bow, Valley aud Pope
mines, has a furnace of the Knox and Osborne type, but the production
is as yet unimportant.
The Great \Vesteru mine, in Lake County, is another of the very
promising mines now producing quicksilver. They have a 10-ton furnace, and are working 65 men at present writing. The mine produced,
in October, 2DO flasks; in November, 191 flasks, and in December, 170
Jlasks, or 651 in all, during the time the furnace has been running.
The following description of the mine was written by l\Ir. Skidmore
after a -visit in .August., 1873.
The Great Western Quicksilver Mine is situated on the east slope of
the Saint Helena Range, at an elevation of 2,200 feet above sea-level and
about 1,000 feet above Saint Helena Calion-distant sixteen miles fi'om
Calistoga. The mineral-bearing matter has a width of fr0m 30 to 50 feet,
and consists of a serpentine and talcose formation, associated with chlorite and Rhales, the whole mass irregularly impregnated with cinnabar,
and containing ores of various grades, from one per cent. to pure cinnabar. The ground has been explored for a length of 1,500 feet by numerous tunnels, and a large proportion proved to be mineralized to a profitable degree. The workings of the mine through the various tunnels)
which attack the ore-body at right angles to its course, have satisfactorily demonstrated its continuity and richness for more than 1,000 feet in
length and an average depth from ''grass roots" to floor-sills of lower
tunnels of 150 feet-leaving apparently the best ground under these
floors to be developed by shafts.
The ore-body has been tapped by eight tunnels. Four of these-the
upper tunnels-may be considered as mere prospec.ting tunnels, though
available for the extraction of surface-ores. Of the four lower tunnels,
the main adit, No. 8, attacks the deposit from the southeast side,
running under a ridge 100 feet higher than its month, and connecting
(when completed) by means· of a main drift with three lower tunnels on
the other side of the ridge. When this work is completed, the entire
product of the mine will be run out through this tunnel, in cars, over a
tramway nearly 1,000 feet in length, to the ore-chute, where it is dumped
on the feed-floor of the furnace, 100 feet below, thereby saving handling
and hauling of the ores.
Pending the completion of this work, the tunnels on the other side of
the ridge are being vigorously driven on the ore-deposits, and a shaft is
being sunk on No. 8 for a new level, and "raising" to surface is progressing. No extensive and rich chambers or deposits have as yet been
struck. The entire mass is permeated with veins of cinnabar, alternately
contracting and expanding, but showing the remarkable feature of a
uniform and continuous widening with depth. In fact, in all the faces
of the various drifts and tunnels, the faces look better on the floor than
on the roof. This indicates that the present deposits are stringers or
exflorescences of larger deposits. These stringers are sometimes mere
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seams, but are nowhere absent in any part of the works, and in some
parts have an expansion of 5 to 10 feet.
The property was acquired a year since by a few shrewd capitalists of
San Francisco at a costofaboutone-tenthof what the same prospect would
now command. They have quietly and steadily proceeded in its development, having expended some $50,000, and. are now about to reap the
reward of tl1eir persc,·erance and enterprise. But few except the owners
have known of the existence of a property which at no distant day will
compete in production with the New .Almaden and Hedington.
The furnace was built on the plans of Hiotte and Luckllardt, and. bas
a capacity of from ten to twelve tons per twenty-four hours. They are
provided with double sets of condensers with capacity sufficient for
running another furnace of equal size, which will no doubt soon be erected, as even now the ore-supply will exceed the facilities of reduction.
The object of two sets of condensers is that one may cool while the other
h; in operation, thereby iusnring continuous runs. The company own
sereral hundred acres of well-timbered land, and are receiving wood at
$~.50 per cord. Mr. Luck!Jardt estimates tile cost of treatment of ores
at from $1.25 to $ 1.50 per ton, and the loss of quicksilver at from 5 to 6
per ceut. of the average assay of the ores. Under all these circumstances, taking into consideration cheapness oflabor and fuel, and conV"eniences for extracting and deli\ering ore from so vast a deposit, it would
seem th::tt a fair profit may be made on 1 per cent. ore, and a large revenue derived, by the construction and operation of another furnace of
equal capacity, even of this low grade of ore. However, there is no
rem;on to suppose the a\'"erage yield will run below 2-2- per cent., and
even 5 per cent. may be looked upon as reasonable. The extent of supply is practically unlimited for· many years unless the reducing-machinery should be largely increased. The appliances of the mine are first
class, and show the exercise of skil1, experience, and judgment in
planning and execution. This is manifest in the construction of furnaces,
chutes, roads, and handling of water.
The Quicksilver Company, owning the New Almaden mine, in Santa
Clara County, produced, during 1873, 11,042 flasks of quicksilver of 76~
pounds each, being an a\erage monthly production of 920 flasks. The
production for the several months was as follows:
.
•1anuary _________________ , ______ _ Flasks
1,325
.February. __ . _____ . _. ___ . _______ . 1, 232

875
April. ____________ _. ____ -. ---. ---May ________ •. __________________ _ 1,000
1, 100
910
June _______ --- .. ---------------July. _____ ------ _____ ·-----·-·--·
800
::\larch ______ ... _•. ___ - - - - - - - - - - - -

August ____________ . __ . _. __ . _....
September. ..• --··_-------·-----October __. ____ ··-·-··_--------....
November----·-- ·--· _ ---- ··---December. _. _. _______ - .... _____ . .

Flnsks.
7:~ 5

615
700
750
1, 000

TotaL _____ ...... _____ . ___ . . 11, 042

This product was disposed of as follow s :
Flask s.

DeliYered D. 0. Mills, und er contract of sale which expired April
1, 1873 -.-.-.--.- .... -- ... --- ... ----- .. -.-- ...... . - .. --. 3,253
Delivered Thomas Bell, for sale on account of the company ___ . 7,663
On hand, December 31, 1873 .. __ . _ _. _. __ . _... ____ . _____ . _.
126
Total . _____ - . _____________ ... _________ ... ___ ..... __ . 11, 042
The earnings from all sources, as detailed in the manager's report,
were $827,160.28. The expenditures were $098,666.01, sbo""ing a decrease
as compared with the precelling year, while the outlay for prm;;pecting
and dead-work ha~ been fully eqnal to that of former years.
3 ::.'II
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After the expiration of the contract, (.A.pril1, 1873,) for the sale of the
product to :Thir. D. 0. l\iills, at $50.50 per flask, the company entered
into an agreement with Mr. Thomas Bell of San Francisco, to act as agent
for the sale of the product for one year. It was considered fortunate that
the old contract was got rid of at a time when, from natural causes, the
price of quicksilver was considerably enhanced, thereby enabling the
company to reap the benefit of a higher price. The first-mortgage
bonded indebtedness of $500,000 in gold, due June 1, 1873, has all been
paid and canceled. Through the extinguishment of this funded indebtedness the company is relieved of an annual interest charge of
$35,000 in gold.
While the prod net of the mine h::~s fallen off largely, as compared with
preceding years, the financial con<lition of the company has materially
improved. The surplus in cash, quicksilver, and ore, after paying the
first-morgage <;lebt and the interest due January 1, 1874, was $320,000.
The second-mortgage bonds, amounting to 81,000,000, now constitute the
only outstanding obligation.
The operations of the mines of New Almaden are shown in the report
of Mr. Randall, tbe manager, for the year ending December 31, 1873, to
have been as follows:
Earnings:
From 3,253 flasks of quicksilv-er produced from January 1 to
l\Iarch 31, sold and delh~ered to D. 0. Mills, esq., under
contract of $50.50 per flask ........................... $164, 276 50
From 7,789 flasks of quicksilver produced from Aprill to
December 31, as follows: Sales of 5,638 flasks through
the agency of Thomas Bell, esq., at current market prices
for account of the company ...... . ....
410, 100 55
Advances on 2,025 flasks consigned to Thomas Bell, esq., for
sale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101, 250 00
Amount to be received over advances on 2,025 flasks, and
Yalue of 126 flasks at the mine, estimate<l ............. .
70,830 00
From rents and privileges ....... ~ .. ~ ................. .
26,7:!9 84
From miscellaneous sources ........................... .
2,322 64
From ore account increased...... . . . . . . . . . . . . . ....... .
51,659 75
w

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

827, 1G9 28
=======::=::=:::======

Expenses:
:\line and hacienda pay-rolls .......................... . $317,573 (3!)
l\laterial and supplies consumed ....................... .
56,244 29
:Miscellaneous property ............................... .
1,314 38
Taxes and miscellaneous expenses ..................... .
23,533 G5
Net earnings for 1873 ..................... ~ ........... . 428,503 27
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

827, J 69 28

Showing, as compared with 1872, a decrease in gross earnjngs of
$82,249.07 ; in expenses of $58,993.17; and in net earnings of $23,255.90.
Under the present arrangement for sale of quicksilver, the company receives on its monthly product an advance of$50 per flask, and subsequent
settlements at market rates. Half the quicksilver is now delivered in
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irregular flasks, containing 67 pounds, tlllls making available 20,000
.flasks, which have been stored at the works for many years as unserviceable. Tlle quicksiiver which is intended for sale in Nevada and New
York is delivered to l\Ir. Beil at San Jose instead of San Francisco, thus
sa,Ting freight and charges amounting to 25 cents per flask. 'I·he adYance
in market price has been rapid. In May it was 95 cents per pound; in
June, $1; in August, $1.10; and in NoYember and D(lcember, $1.20;
wllile the price in London for quicksilver from Spanish Alrnatlen was
£:20 per flask, or $1.25 per pound.
1\Ir. Randall gives the following interesting details of operatious:
The mine pay-rolls are classified as follows :
Ore paitl miners by the carga. ......................................... . $101,53:! 00
9, 2:~6 98
Ore cleaning by the carga. ............................................ .
Hi, 424 77
Terrero . . . . . . . . . . . . . . . . . . . . . . .................. ~ .................... .
10,460 42
Tierras from the dump and mine ...................................... .
12,878 00
Prospecting, miners by the day ........................................ .
·yardage ............................... _..... _.................... ___ _ 71,684 19
1:3,067 50
'fimbermen and miners by the clay .................................... .
Tramming ..................................................•.........
17,875 83
5,245 00
Foremen ............................................................. .
15,524 12
I1aborers and skilled labor ............................................ .
1,979 37
\Vagon transportation .............................................. ..
Total...... . . . . . . . . . • . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .

275, 928 18

The price paid for mine ore averaged $5.18 per carga of 300 pounds, and the cost for
cleaning it was 47 cents per carga. The terrero or lowest grade ore, picked from the
dump, aud the tierras, or fine screenings, cost respectively an average of $1.84, and 30
cents per carga. For ore of all qualities and .grades the cost per carga was $3.04, in
which cost are included all expenditures on mine pay-rolls. The dead-work and prospecting equaled an average cost of $1.07 per carga.
·
The hacienda pay-rolls amounted to $41,645.51 ,of which the expenditures were forGeueral account, including repairs ......... _... _. _.... _............... _. $29, 647 08
Operation of railroad ...................... _....................... _.. ..
2, 789 19
Operation of furnaces ............... _.. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .
9, 209 24
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . • . .. • • • . . . . • . . . . . . . . . . . . . .

41, 645 51

The average number of furnaces in operation was 5-{r, and the number of charges
fired a.ncl roasted was 185, the average quantity of ore in each charge being 93,678 pounds,
making an aggregate of 17,330,375 pounds.
The furnaces consumed 2,363 cords of wood, at an average cost per charge of $76.64,
or a cost per carga of 25 ceuts, or $1.28 per flask of quicksilver produced; coke, charcoal, and coal were used to a limited extent; and adding their cost to the value of
wood consumed, the total average cost per carga for fuel is 26 cents. Taking the totals
of the hacirnda pay-rolls and the value of wood consumed, the average cost per charge
for roasting ore was $301.75; per carga, 97 cents, and per flask of quicksilver produceu,
$5.06.

The following is a comparison of these costs with those for the same purposes in
187:2:
1872.

1873.

1873.

·wood, avrrage cost per charge .................... . $78. 16. $76.64. $1. 52 decrease.
\Vood, average cost per carga ... _................ ..
0. 22.
0. 25.
0. 03 increase.
\Vood, average cost per flask ....... _.............. .
0. 86.
1. 28. 0. 42 increase.
\Vood and pay-rolls, cost per charge .............. .. 242.05. 301.75. 59. 70 increase.
\Vood and pay-rolls, cost per carga ................ .
0. 68.
0. 97.
0. 29 increase.
Wood and pay-rolls, cost per flask ................. .
2. ;{9 increase.
2. 67.
5. 06.
The low grades of ores reduced account for the increased cost per flask of quicksilver produced, and the same cause, with the fact that all current expenses for repairs
are included in pay-rolls, instead of being made a separate charge, as was done last
year, explains the increase shown for pay-rolls and wood.
Tlle cost of 11,402 flasks of quicksilver was $3-!7,006.26, or $31.42 per flask, being
$6.78 more than the average cost in 1872.
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The production of mine ore was 19,595-! cargas of 3110 pounds, a monthly average of
1,633 cargas. Of this quantity there was produced from the.
Car gas.

Old mine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17, 544
San Francisco.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
349t
Outside mines .................•............................................ 1, 702
Total . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19, 595t
There was gathered, moreover, from the dumps at the old and new Planillas 8,909t
cargas of terrero, and from the dumps and the mine · 62,176 cargas of tierras. Th~
aggregate production of crude material was thus: 90,680! cargas, or 13:602!tf0ii0 tons,
an increase of 19,234t cargas over the previous year. This increase is in low-grade
ore, averaging a yield of 2 per cent. of quicksilver, and requiring to be made into
adobes or sun-dried bricks before roasting.

The mine at all points has been and is poor; and only by untiring
exertion baR it been possible to keep the furnaces even partially supplied
with ore. Both extraction and prospecting have been pushed with the
utmost energy, 9,233 feet of tunnels, drifts, cross-cuts, and shafts having been opened during the year, at an average cost of $23.29 per running yard, for prospecting or communications. The total expenditure
for dead-work, including timbering, was $97,629.69. The results have
proved, however, less satisfactory than those of 1871 and 1872 ; and the
prospects of further developments are not at present specially encouraging. A discovery of rich ore, made in April, 1873, eventuated in disappointment, the size of the body being limited.
The product of this property during the period of 21 years and three
months, ending December 31, 1873, was as follows:
New Almaden mine,
Enriq uetta,

573, 150 :flasks, or...... . . . . . . . . . . . . . . . . . . . 43, 845, 975 pounds.
10, 571 flasks, or...... . . . . . . . . . . . . . . . . . . .
808, 681 pounds.

TotaL... . . . . . G83, 721 flasks, or...... . . . . . . . • . . . . . . . . . . . 44, 654, 656 pounds.

The following statement shows the product of all the furnaces for
1873:
.....
0

00

Class and quantity of ore.

._<D

Months.

2~
S..o:<
pQ

z
January ....................
February ................. .
March ......................
ApriL .....•................
May ........................
June .......................
July ....................•..
August ....................
September ..................
October ....................
November ..................
December ................ ..
Total .....•.......... .

17
16
15
15
13
15
15
17
16
18
15
13

Yield of quicksilver.
Totalquantity of
ore.
P"· oent
Tmo
P" Numbar
• f1' •
cent.
avera.,e. average.* of flasks.

I

Granza.

Tierras.

Po1tnds.

Pounds.

Pou.nds.

1, 044, 000
805,000
609, 000
794, 000
715,950
692, 700
560,250
602, 400
630, 150
638,925
656, 000
744, 000

514,000
609, 000
629, 000
569,000
637, 000
6~!1, 000
855,000
990, 000
890, 000
1, 035, 000
788, 000
633, 000

1, 558,000
1, 414, 000
1, 238,000
1, 363,000
1, 352, 950
1, 381, 700
1, 415, 250
1, 592, 400
1, 520, 150
1, 673, 925
1, 444, 000
1, 377,000

6. 50
6. 67
5. 40
5. til
6. 22
5. 04
4. 32
3. 59
3. 09
3.19
3. 97
5. 5G

8. 72
10.19
8. 92
8. 20
9. 97
8. 06
7. 87
6. 05
4. 66
5. 15
6. 34
8. 58

1, 325
1, 232
875
1, 000
1, 100
910
800
735
615
700
750
1, 000

----------------- -----11,042
185
7. 86
8, 492,375
4. 87
8, 838, oco 17. 330, 375

* This is the percentage of quicksilver in the ore, aside from the tierras; the latter averages steadily
about 2 per cent.
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The annual production since July, 1850, will be seen by the following
table:
Dates.
,Tuly, 1850, to June, 18:il. ...................................................... .
July, 18;31, to June, 1852 ....................................................... .
July, 1852, to June, 1853 ...................................................... ..
July, 1853, to June, 1854 ....................................................... .
July, 1854, to ,June, 1855 ...................................................... .
July, 1R5:>, to June, 1tl56 .•••••.....•....••...•...•••••.....••......•.....•.•....
July, 1856, to June, 1857 ...................................................... ..
July, 1857, to June, 1858 ....................................................... .
,July, 1858, to October, 1853 .................................................... .
February, 1861, to January, 1862 .............................................. ..
February, 1862, to January, 1863 ............................................... .

Flasks.
23,875

rounds.

In year 1870 .................................................................... .
In year 1871 .............••••...•..•...•.••..•.•• . •• ,. •••..•••••.•....•...•. ____ ..
In year 1872 .................................................................... .
In year 1873 .................................................................... .

18,0::15
26,325
31,860
28, 183
26,00:2
29, 347
10, 588
34.765
40,391
19, 564
• 46 216
47: 194
35, 150
24,461.
25, (i28
16,898
14,000
18, 763
17, 753
12, 000

1, 826,437
1, 523, 95G
1, 379,677
2, 013,862
2 437 2!)0
2:155:999
1, 989, 153
1, 245, 045
809,932
2, 659,522
3, 089, !Hl
1, 496, 646
3, 53!1, 52-t
3, 610,341
2, 688,973
1, 871,266
1, 960,542
1, 292,697
1, 071,000
1, 435,369
1, 358, 104
918,000

Total . .. . . . .. . . . . . .. . .. . .. . . . . .. . .. .. .. .. .. . .. • .. . . .. .. .. . . . .. . .. . . . . .. . . .

566, 929

35, 369, 298

~~~~'::bii-,\ :l3.~o~~~~~b:~rs64~ ~ ~ ~ ~:: ~~::: ::::: :~: ~ ~: ~:: ~ ~::::: ::::: ~ ~:: ~::.
8

J·anu:uy, 1865, to December, 1865 .............................................. .
January, 1866, to December, 1866 .............................................. ..
January, 1867, to December, 1867 .............................................. ..

i~ ;:!~ ~~~~: :: ~ ~ ~ ~ ~ ~ ~ :: ::: ~ ~: ::: ::~ ::~ ~ :~ ~ ~ ~ ~ :::::::::: ::~ ~ ::: ::: ::::::::: ::::~:

HI, !.h!l

This table was compiled by Mr. Cronise for the "natural wealth of California," up to 1867, and the writer bas added the product of each year
since_ then, to make up the sum total. It is interesting as showing the
immense product of one good producing mine.
The New Idria mine in Fresno County, which produced 7,GOO flasks
this year, is one of the more important mines of the State. Among the
mines owned by the New Idria Company are the Idria, San Carlos,
Aurora, l\'Iolino, \Vashington, Benada, and Victorener. The largest
amuunt of work bas been done on the Idria proper. This mine bas
been produr.ing constantly since 1857. The underground work upon it
is said to measure four miles. This year, very heavy machinery has
been erected for the purpose of sinking 500 or 600 feet deeper.
The Hattie-snake mine is a peculiar deposit, containing native quicksilver. It is located in Sonoma County. Two cuts have been made in
the mountain, from both of which tunnels have been run. Near the
surface they struck a mass of cinnabar and vein-matter holding free
quicksilver. Both the cinnabar and vein-matter are exceedingly rich.
The free metal follows the blows of the pick and trickles down the sides
in globules. A gentleman who visited the mine recently states that he
saw dipped from a hole in the floor, with a shovel, a mass of blue clay,
some water, and a greater proportion of quicksilver than either. He saw
an oblong piece of cinnabar ore, not so large as a bag of shot,
which weighed thirty pounds; it was valued at $25, there being in it
only sufficient foreign matter to hold the mass together. A number of
specimens of this kind were placed in a sack, and after it was lifted up
there was beneath it a pool of metal. All the work done in this mine
as yet bas been with the aid of old-fashioned rockers instead of furnaces.
The matter from which it comes is a soft, gray rock, impregnated with
mercury globules, which are easily shaken together in the hand.
Quicksilver is known to exist in the Coast range at different
points from Napa to San Bernardino. A deposit bas recently been
found in the latter county, but as yet has hardly been prospected. The
Fresno County mines are more rich than numerous, the ldria being the
principal one. The Cerro Bonito, before mentioned, is said to be a yery
promising mine, and will, no doubt, shortly become a good producing
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mine. The Winter's mine, in l\1onterey County, js now being worked,.
but as yet is producing nothing. Several other small claims are in like
condition in that county.
Quicksilver was first discovered in San Luis Obispo County in 1863,
and the mine was called the Sierra. Tile San Pedro, adjoining it, was
soon discovered, and then, a short distance from the two, was found the
Josephine. This was purchased by capitalists, and some $100,000 expended upon it. A handsome furnace was erected and commodious
quarters for the men. This mine is now being worked on a small scale.
The Libertad mine is o.n the same ground formerly owned by the Sierra
and San Pedro mines. Work bas been temporarily discontinued on this
claim on account of water. The Quien Sabe, in this county, has lately
struck a quantity of rich ore, and the owners intend shortly to erect a
furnace. The Pine Mountain also has good ore, but has produced
nothing as yet. The Keystone mine, which was bought by English capitalists, bas produced nothing this year. Several other mines are in the
vicinity, none of which have produced this year, for various reasons,
the principal of which is want of capital. There are also several mines
in Colusa County, prominent among which are the Abbot, Buckeye and
Chapin. The veins already opened are doing well, and, with imperfect
works, have more than paid expenses. At Sulphur Sprmgs, where most
of the cinnabar ore in the county is found, are several good mines.
Several of these have been producing small quantities of quicksilver by
the aid of retorts. The shipments from this locality are stated by the
freight-agent to be about ten flasks per week.
Santa Clara County contains the far-famed New Almaden mine.
Sonoma, Napa and Solano Counties contain large areas where cinnabar
has been found and many good mines will no doubt soon be developed
there. This year there has been little real mining done on the majority
of the claims, most of them being only as yet partially prospected.
The cinnabar ore occurs at intervals throughout the entire length of
Passa County, the area covered by it in a general way being not less than
forty or fifty square miles. A correspondent of the Bulletin, in speaking
of the mines of this county, says :
The most productive district bas for its center Mount Saint Helena, an irregular
volcanic cone, situated in the northern part of the county, and rising abruptly on every
side to a height of 3,500 feet. Scattered throughout the foot-hills that encircle, and the
lower ranges that :flank, this mountain, this cinnabar :field reaches north and east into
Lake and westerly into Sonoma County. Here more than a hundred company-claims
have already been taken np, while the work of prospecting is still actively going on.
Some of these claims have a very good and others but an indifferent show of surface-ore.
ln most cases, however, the croppings or top-deposits are rich, and often very extensive. Upon twenty-five or thirty claims a good deal, and upon about an equal number a
moderate amount, of work has been done, the balance being held for speculation, with
only enough work performed to keep possession under the local law. In some instances the claimants have not the means to open their grounds, and would give parties
willing to undertake the work a liberal interest for developing them. Several companies have a large force of men employed, and have expended as much as fifteen or
twenty thousand dollars, and in a few instances a good deal more, in opening up and
improving their mines. The mode of exploration is by open cuts, shafts, and tunnels,
the improvements consisting mainly of steam-engines for hoisting, pumping, and blast
purposes, with furnaces, retorts, roads, buildings, &c. Most of the furnaces erected
here are of the Knox & Osborne patent, which seems to have a preference over all others.
In some cases the miners have rr,course to a very rude and simple style of furnace as a
makeshift to get out a few flasks of quicksilver to help keep down preliminary expenses, this commodity being now of as n~ady sale as gold bars themselves. 'fhis metal
occurs here to some extent in a free state, though generally combined with sulphur
and other minerals, in the form of an ore. Where found in any considerable quantity
in a free state, it goes a long way toward defraying the cost of development, the miners
sometimes collecting in a single claim as much as forty, and even sixty and a hundred,
pounds daily.
The ores in this vicinity, though mostly obtained thus far from near the surface, have
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yielded from 2 to 6 per cent. of metal-averaging, perhaps, 4 per cent. Iu view of their
abundance, and the small cost at which they can be mined anu reduced, even 1 per
cent. ore would leave fair margins for profit. Mining, hauling, and reduction can be
done here at a cost of $5 or $6 per ton, the country about producing the staples of subsistence in a.bundance, while wood and water are everywhere in good supply. Under
conditions so favorable there can be little question but the production of quicksilver
will be soon increased to a degree that will work a material reduction of pnces, however
much the consumption of this article may meantime be extended.

Some prospecting for quicksilver has also been done in Trinity
County on mines discovered in the fall of 1872. One of the claims, now
owned by San Francisco capitalists, bas recently been worked, and numerous other claims are being prospected by parties who are developing
them by their own labor. Cinnabar is said to have been found iu small
quantities this year in Humboldt Connty, Nevada. It is also stated
that it exists in the southeast part of Nevada. In refer.ring to this the
Pioche Record says :

.

The Sevich Indians inhabit that part of the Colorado Valley that lies between the
mouth of the Rio Virgin and the Big Canon-a region of country believed to be rich in
minerals, but which bas been but very little prospected. The Seviches use a bright
red paint, and trade it to neighboring tribes, which is believed to be genuine photosulphide of mercury or cinnabar. Believing the• Piutes had just received their annuities,
the Sevicbes recently visited their camps on the Muddy, with large quantities of it,
intending to " swap " it for some of the gim-cracks they supposed the Piutes would be
posse&sed of. Some prospectors, who happened along at the time, examined the natural paint and pronounced it identical with the vermilion found in the New Almaden
quicksilver mine in California. The early Spaniards were led to that famous mine by
Indians, who had long used the cinnabar to paint their faces and robes, it being to
them a source of great wealth, as the Uolumbia Indians and all the intervening tribes
were wont to come down and traffic for it. The Seviches, it seems, are using their deposits to like advantage, as the Piutes and Mobaves report their ancestors, as far back
as their traditions reach, have obtained their paint of the Sevicbes. Quicksilver
mines on the Colorado, if as extensive as those of California and Spain, would be a
source of great wealth to individuals and to the country. Hundreds of thousands of
dollars are sent out of Nevada annually for quicksilver. The Seviches might be induced, if approached in the right way, to disclose the locality of their deposits.
COAL.

The coal-measures of California, which have been extensively worked,
are found almost entirely in the one county of Contra Costa, on the east
side of San I!'rancisco Bay. In this county are the l\Iount Diablo coalmines, comprising the Black Diamond, Eureka, Pittsburgh, Union, and
Central. The formation is tertiary, and the coal is entirely lignite. Although excellent for steaming purposes, for which it is chiefly used, it is
of no use for smelting/A< The coal contains quite large quantities of sulphur, and also weathers "Very rapidly on being exposed. to the influence of
the atmosphere. It is interstratified with sand-rock and shale. In some
of the mines the roof consists of a mixture of the two, called by the men
''bony," and, in such a case, there is some difficulty in supporting the
roof. The average dip is 30°, and the strike is about northwest. The
l\Iount Diablo coal is used to a very great extent for steaming; but in order to get good results the firing bas to be not only very frequent but very
light. When firing every ten or fifteen minutes, the :flame is clear and
good, and, as the coal is scattered on, the :flame bursts out almost instantaneously. vVhen, however, the fires are in the slightest degree crowded,
large quantities of smoke are produced; and it takes but very little
crowding to smother the fire altogether. The extreme ease with which
the coal is weathered, and tlle fine state in which it is commonly used,
necessitate the employment of grate-bars of a peculiar kind. These are
either Yery close-ribbed, or else simply perforated with a number of
"That is, if burned iu the furnace containing the ores to be smelted. ·when burned
in a producer, it will, of course, like any other fuel, give high temperature in a Siemens
regenerative furnace.-R. \V. R.
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small boles, through which the draft passes. One of the difficulties attending the use of Mount Diablo coal is the fact that the tubes of the
boilers get very much clogged with it, and. therefore have to be often
cleaned out. The straight grate-bars also clog with this coal, and the :fireman bas to use his slice-bar liberally. Results obtained by the Oregon
Steamship Company show, however, that it is a very good coal for steaming pnrposes. On that line low-pressure engines are used exclusively, and
carry from 20 to 25 pounds of steam. Through the kindness of Mr. W.
A. Phillips, the superintendent of the company, I am enabled to give the
following facts and :figures:
From the reports of the engineers it appears that the ash amounts to
an average of 12 to 15 per cent., and that when the :fires are apparently
dead a little coal will bring them up again.
The following table, prepared by him, will show the relative value of
the 1\-Iount Diablo coal and the Sidney (Australian) anthracite:
SIDNEY.

MOUNT DIAllLO.

Eighty tons, at $10.50. _..• _ . . . . . . . . $840
Cartage, at 25 cents .... ------ .. ·--20
Coaling ship, at 30 cents...... . . . • . .
24
"\Yharfage, at 10 cents .......... ___ .
!:l

One hundred tons, at $8 ________ .. _. $tl00
Cartage, at 25 cents .... ---·------._
25
Coaling ship, at 30 cents ____ ._ .. ___ 30
·wharfage, at 10 cents .. ___ .---· __ ._
10

S92

865

Eighty tons of Sidney anthracite are required to equal the effect of
100 tons of Mount Diablo, showing for the same work a difference of
$27 in favor of the latter. In the opinion of~ir. Phillips, the best of the
:Mount Diablo coal is the Black Diamond, and the Pittsburgh next.
On some of the steamers plying on the bay and rivers of the State
200 and 250 pounds pressure is carried, but in these cases the :firing
must be repeated at least as often as every ten minutes.
The Scientific Press of the 28th of December, 1872, reports that it
took 2,600 pounds of 1\Iount Diablo coal to equal one cord of standard
oak wood in the GoYernment experiments. In the same article is mentioned the fact that some of the coal took :fire spontaneously from the
presence of sulphur. In neither case is the mine mentioned from which
the coal was taken.
The total yield of the J\Iount Diablo coal-mines is given a page or two
further on. The yield of the principal mines since 1868 is shown separately in the following table :
Year.
1869 ...................... -.. . . . . . . . . . . . .
l 8i0 ................ _................ _...
1871 ...............................•... -.
18i2 ..................... - ... -...........
1873, (six months) .. . .. .. .. .. .. . .. . .. .. ..

D~~~~~d.
78, 361
6!l, 855
73, 544
100, 071
46, 665

Eureka.

Pittsburgh.

Central.

Union.

16, 924
10, 246
18, ] 94
16, 831
4, 077

27, 756
23, 910
22, 339
26, 309
14, 440

17, 756
4, 729
20, 563
5, 055
17, 208
4, 000
21, 4!)3 .. - ........ .
10, 007 .. _.. _..... .

Total ........... _...........•...... -----:368, 496 --66, 272

ll4, 754

--86, 726 ~--13, 784

Monthly in 1873.
~

January ............... -----··-·--- .... ..
Februa1·y .. - ... - ..... · · · · · · · · · · · · · · · · · · · ·
March ...................... - .. ·--··-·-··
ApriL.- .......... _.... -·.- ........ -----·
May ................ -········-···-·······
June ................................... .

8, 701
986
6,193
1, 455
7, 1J9
1, 438
7,074
198
9, 245 ·w orked out
8, 333 ...................

2, 571
1, 298
1, 797
2, 507
3,167
::!, 100

2, 035
1, 498
1, 776
1, 602
1, 551
1, 545

-. ---.............

. .....................
....................
....................
....................

........................
. ......................

Total for six months ............... --4~ --4,077 --14,440',--10,007 ~=
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It '"ill be noticed that, of the mines named, the yield of the Pittsburgh alone for the six months promises an advance on that of last
year; that of the Union will remain about the same, and the Black
Diamond will fall below last year. During the first six months of this
year the Black Diamond Company has been doing almost entirely
dead work, and preparing to open the mine very completely at the end
of about six months more.
1\lr. T. M. Balch, of San Francisco, who has recently "\"'isited the Black
Diamond 1\Iine, of Contra Costa County, probably the most thoroughly
de\cloped coal-mine in California, furnishes the following description
of its condition and works :
The Black Diamond being the largest and also the most completely developed of all
the Mount Diablo mines, a short description may be of interest. In the mine there are
two seams now being worked, the " Black Diamond" and the "Clark." To get down
to these there are at present two slopes and one tunnel, beside the new pit, not yet
finished. Leading from the foot of one of these slopes is a third, which goes on down
to the lower level of the Mount Hope seam. The Clark and Mount Hope arc the same;
but there were originally separate claims for the two parts of the seam, and when the
present company bought them the original names were retained. Each of the slopes
:Us furnished with hoisting-engines, single, aud working two reels on the same shaft,
lowering and hoisting at the same time. There are six plain tubular boilers, four of
which are working all the time, while two are being cleaned. These supply all the
steam that is needed both by the ebgine.s and pumps. Inside the mine there are four
pumps, two working and two spare, of the "Cameron special" pattern, 3-foot stroke;
diameter of steam cylinder 18 inches, water cylinder 12 inches, and throwing 36 gallons per double stroke. At present they are working about 18 strokes per minute,
although they have been run up as high as 46. There are 800 feet each of steam and
water pipes in the mine. The pumping is only done in the Mount Hope, it draining all
the others. There are two furnaces, one in the Black Diamond, the other iu the Clark,
and by the aid of these the ventilation is so good that the men work entirely with the
ordinary open lamp, instead of the "Davy." The gangways of the Black Diamond
vein are three, the upper 4,000 feet long; 200 feet below this the counter, about 3,700
feet long; and 300 feet below this again the lower, of about the same length. This is
on the west side. On the east side the lower gangway runs out 3,000 feet; all of which
was cnt before breasting up for coal at all.
Leaving the Black Diamond and going to the Clark, we strike the main gangway,
5,000 feet long, 300 feet above which comes the counter of this mine. about the same
length as the main; 250 feet below this is the counter of the Mount Hope, 4,000 feet ;
and 2il0 feet down brings us to the upper gangway of this mine, 4,800 feet long, and
which is 400 feet above the lower gangway. 2,240 feet long. This 2,240 feet is on the West
side, but there is 700 feet more on the East in this gangway. There are, therefore,
32,540 feet of gangway in these claims. The Black Diamond vein bas for roof and
floor shale, slate, and'' bony." The Clark and Mount Hope, namely, the Clark vein,
have sandstone almost entirely.
The new hoiRiing-engines w·bich have just been put up at the new shaft, but which
are not working as yet, are a novelty in some respects, at least on this continent. In
choosing the st.yle of engine, the president of the company, Mr. Cornwell, took the report of the committee of the Paris Exposition on mining maehinery, and from it got
the pattern of hoisting works, to which they gave the greatest degree of approval.
After making some changes to suit their particular circumstances, the engines were
built by the Pacific Iron Works of San Francisco. They consist of a pair of right and
left horizontal enginc3 17 feet apart and resting o:q pillars of solid brick masonry 5 feet
wide at top, 9 feet at bottom, 35 long at top, and 43 at bottom, and 14 feet high. Ten
feet down from the top of each pillar is a duplicate bed-plate, fastened to the ones
above by 22t-inch bolts. The cylinders are five feet stroke and 25 inches diameter
At the end of each cylinder are slides on which rests move, and to these rests the ends
o~ the piston-rods are keyed, thereby preventing any wear to the cylinders by the
p1stons. The cranks are secur.ed at right angles to each other on the shaft, and on this
shaft are the two reels and the fly-wheel, the weight of which is eight tons. The engines
a~e fitted with puppet-valves and "cross variable cut-off," which is worked by thc1 cngmeer. They also have, in addition to the regular brake, a steam-brake under the control
of the engineer, and also automatically attached to the pulleys over the pit-head, so that,
should at any time the cage be overdrawn, the brake would be thrown into motion
and the engines stopped; it being quite sufficient to stop them even with steam on full
length of stroke. 'l'he spring-bearings rest on a pillar of masonry, as to the steam-brake
throttle-valve, &c. The reels are to carry 600 feet of wire-rope each, the rope being
fiat, one-inch thick and five witle. The cages arc double-decked and provided with
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safety hooks and clutches, everything about them being made of wrought iron. The
pit-head is 45 feet high, made of strbngest kind of timber and braced with iron
rods in every direction, and rests on six columns of masonry. The pit is separated
into three divisions, two 5 feet 8 inches by 9 feet in the clear for the cages, and one
5 feet by 9, for the ladders, pipes, pump-rods, &c. It is timbered with 14-inch timber
from top to bottom, and outside the timber planked with red-wood plank, 3 inches
thick. It is now 4~~0 feet from the landing to the bottom, which is on a level with Mount
Hope lower gangway. From the foot of this they are also running a tunnel which
will tap the Black Diamond vein, so that when it is finished they will be able to rnn
out all the coal taken out by the mine through this one shaft. They expect to get ont
about a tbousttud tons a day. The new hoisting-works of this company are considered
by competent judges to be the most complete at this time in the State, or indeed on the
coast.

The Commercial Herald, of San Francisco, gives in its annual review
for 1873 the following table of receipts of coal in San Francisco from
mines on the Pacific coast for the past fourteen years :
y ears.

Mount Di·
ablo.

1860 .... .. . .. .. .. -...... - ....
1861. .. - ... . .
..........
1862 .... -...... ---. .. -.
1863 ...• ... . . --- ..... -- .....
1864 .... - ...... - ... ............
1865 ...• ..............................
1866 .... .. . . .. .. .. -... --1867 .• -- - .... -....... - ...
1868 .••• ----·· .....
1869 .. -. .. . . -.. -... --- ..
1870 .... .. .. . .. --- .........
1871..-. -· -----· .......
1872 .... .. . -.... -..........
1873 ..•• -.... -..
-- ....

...... -.. - .............

-----

-

--

--

--.

Tons.

6,620
23,400
43,200
50,700
60,530
84,020
109,490
132,537
148,'?'22
129,761
133,485
177,232
171,741

Bellingham
Coos Bay.
Bay.

Tons.
3,145
4, (~30
2,815
1, 1tl5
1,200
1,500
2,120
5,415
10,524
14,824
29,567
28,690
32,562
38,066

Tons.
5,590
10,055
10,050
7,750
11,845
14,446
11,380
8,899
1:3,1:366
20,552
14,355
20,284
4, 100
21,211

Vancouver
Island.

Tons.
6,655
6,475
8,870
5,745
12,785
18, 181
10,852
14,829
23,348
14,880
12,640
15,621
26,008
31,435

Seattle.

Tons.

. ---- ... ----....................... - .
.. ......................
...

.......................

...

.......................

. -... -........... -...
. ..................

....................

.. .................

..................
...

.....................
4,918
14,880
13,572

The following table, from the same source, shows the imports from all
quarters:
1872.

1873.

/ Increase.

Decrea e.

--------------------------1 ---------I·---------J----------I--------FOREIG~.

Australian ..•.•....•........... _
English .•••................... _
Vancouver ....•..•.....•........
Chili. .•.. _ ....... _••.•..•••••...
Japan ......................... .

Tons.
115,332
29,190
26,008
3,682

Tons. l
Tons.
Tons.
f}6, 435 ..... -. . . . . .
18, 897
52, 616
23, 426 ......... -..
31,435
5,427 ·--··-······
400 .... ... . ... .
3, 282
50
50 ........... .

EASTERN.

Anthracite ...•••..•••......••••.
Cumberland ........•............

19,618
10,051

18,295
8,857

1,323
1,194

DO::IIESTIC.

Mount Diablo ..... ····-· ....... .
Coos Bay----·· ......... ·-·· ... .
Bellin guam Bay .... _........... .
Seattle ...• ... ....•.•...•.•....•.
Rocky Mountain ............... .
Total ........•..•••.....•.

J-77,2:32
32,562
4,100
14,830
1,862

171,741
5,491
5,504 ........... .
31:5,066
17, 111 .........•.•
21,211
13,572 ........ ··-·
1,258
1,904
42 ··-· ....... .

-434,467 -454,5821-51,56() -31~
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Foreign ............
Eastern ........ _...
Domestic _. __ . _. __ .
Total ........

1869.

Tons.
109,000
38,600
184, 100

331,700

1870.

1871.

Tons.
135,168

1872.

43

1873.

Total.

167,183

Tons.
113,483
13,291
188,420

Tons.
174,212
29,669
2:3u, 586

Tons.
180,936
27,152
246,494

Tons.
712,799
13~), 5:32
1, 016,78:3

3:33, 171

315,194

434,467

454,582

1,869,114

:-w,e:.o

- - -- - - - - ------ - - - - -

The Herald eontains the following remarks relative to Pacific-coast
coal-mines :
The receipts from Bellingham Bay for J873 were 21,211 tons, against 4,100 tons in
1872, and 20,284 tons in 1871. The cause of the great falling off in 1872 was by reason
of a fire in the mine, which stopped operations. The mine is now producing largely,
and the quality of the coal for household purposes is Ruperior, not to say cheaper in
price, than any other sold in the market suited to the use of families. Price, $8.50.
The arriYals from Coos Bay are 38,066 tons against 32,562 tons the year previous. This
exhibit is greater than ever before. The shipments from the Eastport mine, at Coos
Bay, in 1873, have averaged about 2,000 tons per month. and would have been increased bad it not been for the unprecedentedly large quantities of foreign coals on
the market, and the consequent low prices prevailing. During the past season a draintunnel of 1,700 feet bas been cut in the mine, and many other permanent improvements
made, whereby the out-put can at any time be increased to a large amount. The coal
bas found a ready sale at prices ranging from $10 to $12 during the year. The California Mount Diaolo mines produced, in 1873, 171,741 tons; the Black Diamond, 1041106
tons; Eureka mine, 4,098 tons; Pittsburgh mine, 32,363 tons; Union, 22,600; Central
mine, 8,578 tons. This bituminous coal is very generally used for steam purposes by
local factories and inland steamers-even the refuse, fine screenings, is preferred by our
largest factories and mills. The price of coarse is $8.25 ; fine screenings, $6.25. The
Vancouver Island mines-Nauaimo-bave shipped us :-n,435 tons in 187:3, showing au
increase of more than 5j000 tons over 1872.

During the summer and fall of 1873, extensive bodies of lignite ba\e
been discovered in the foot-bills of the Sierras, on the eastern rim of the
Sacramento Valley. Of these new discoveries, the most notable are
in Jackson and lone Valleys, Amador County, and in the vicinity of Lincoln, Placer County. The~e deposits are now in process of development,
and their producing capacity will be fully tested during the present
yea,r. In Amador Uounty the product of the foot-hill mines finds a ready
sale at tbe mines on the mother lode, in the vicinity of Sutter Creek,
where it is delivered at $4 per ton. A narrow-gauge railroad is now in
contemplation between Stockton and lone Valley, which will terminate
near these beds of coal, thereuy affording another market for the extensive beds of lignite in the foot-hills of Amador and adjoining counties.
Deposits of coal are also known in Mendocino County, on the Middle
Eel Hiver, concerning which I shall be able to speak more precisely in
my next report.
IRON.

The iron ores of California, as at present known, comprise hematites,
limonites, and magnetites. Of the latter, California probably possesses
immense deposits; but, being chiefly in the form of sand, they have
never been worked. Their treatment by the Catalan method would be
too expensise. They are found along the coast, as well as in the old
sea-beaches in the interior. The hematites, both red and brown, (limonite,) of which the latter is the more plentiful, exist in enormous quantities in the counties of Plumas and Sierra. I am indebted to l\Ir. Brunner,
superintendent of the Pacific Rolling Mills, for information concerning
them. The only way in ·which tbe ores of California have been worked
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bas been in the puddling furnaces of that company, there being no blast
furnace in the State.
The chief use hitherto made of these ores has been to line the puddling
furnaces, for which purpose some of them answer very well. The average yield of metal seems to be from forty-eight to fifty-three per cent.
The difficulty in the way of a blast-furnace is the want of suitable coal.
.Although there are plenty of places where there is enough timber to
make charcoal, there is apparently some difficulty in finding a bed of ore
and timber close together. The experiments made in Oregon with the
blast-furnace are said to show that, while in the East it requires
the growth of six thousand acres of land to one furnace, in this country
there must be eight thousand. .Another difficulty in this State is the
curious manner in which the ore-beds are contorted and broken up.
The consequent number of faults mak8s mining very hazardous, since at
any moment the miners may strike faults which will give them weeks of
dead work.
The most extensive iron deposits known to exist within the limits of
the State are.those of the Sierra Iron and Mining Company. This property consists of iron and timber land in Plumas and Sierra Counties,
near the eastern boundary-line of California; so situated to each other
and to neighboring markets as to present the elements of a large
and successful iron business.
The property of the company em braces a tract of 1,920 acres, claimed
and held under local and State mining laws, pending proceedings for a
United States patent; a claim comprising 5,600 acres of timber-land,
situated in l\Iohawk Valley, within nine miles of the iron-ore bank, and
about 2,500 feet lower in altitude.
I am indebted to l\1r. JameR D. Hague, M. E., for the privilege of
making a few extracts from a joint report made by himself and Mr.
Clarence King, descriptive of this property:
Geological formation.-The deposits of iron occur along a line bearing about northnorthwest and south-sonthwes~, in an equally directed belt of a certain class of metamorphic rocks, which is bounded east lJy granite, and west by metamorphic slate, and
extends over four miles in width by se\eral times this amount in length. It consists
of bard rocks, distinguished by their siliceous and often ferruginous character, the constant presence of hornblende and chlorite as ingredient parts, and a great variety of stratification, which frequently is missing; it is well known as one of the richest gold-bearing belts iu California, the veins being among the widest ancl most continuous which
are worked to profit, and containing the precious metal remarkably equally dispersed,
while the slate to the west, and the granite to the east, contain geuerally but poor and
barren veins of quartz. Some gold-bearing veins are being worked profitably close to
the deposits of iron-ore.
·
Parallel to the western bonndary line of this belt, and a little distant from it, runs a
series of small bluffs of yellow crystalline limestone, bounded on both sides by cbloritic slate. The iron-ore accompanies this limestone in the shape of abrupt deposits of
varying extent. Neither the limestone nor the iron-ore forms a continuous band, but
either of them occurs in appareutly disconnected bodies along one and the same welldefincdline It therefore happenR that the iron-ore at places is connected with the lime,
while at others it is imbedded in, and forms part of, the cbloritic slate. The shape of
these deposits corresponds to what is called in German, Erzstock.
The 01'e-deposits.-'l'he tract containing the iron-ore deposits is situated in Sierra
County, near the headwaters of the North and Middle Porks of the North Yuba River,
a stream flowing down the west side of the Sierra Nevada Range. A portion of the
deposits appears in Gold Valley, and a portion in Spencer's ravine. The latter is separated by a single broad, rounded ridge from a branch of Jamieson Creek, a considerable stream flowing into Feather River, not far from the Mohawk Valley timber-tracts.
Character of the ore.-These mines can boast of the best quality of iron-ore which is
known to exist. They consist altogether of magnetic iron-ore, the same from which
the celebrated Swedish and Russian iron is manufactured. Practically, the ore occurs
at these mines in three different conditions:
l!~irst. MassiYe magnetic iron-ore of remarkable purity; it is very fine grained, and
reminds one of the appearance of steel. Its yield in iron is from 60 to 65 per cent.
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Second. A mixture of pure magnetic-iron ore with carbonate of lime. The latter is
in the state of calcspar, or marble, and fills cavities in the forme:r; if not present in too
large quantity, it rather improves the ore by serving as a flux. Different bodies present different gradations of the combination of the two substances, from pure magnetic
iron to limestone, with an admixture of the same, the proportion of iron-ore being
occasionally as low as one-fifth in bulk, and one-third in weight. Such qualities, by
being added to others, will form an eminently good flux. The ores of this second class
may in general be considered as rich as those of thfl first class, as the latt .-~r have necessarily to be mixed with the only impurity of the former in order to be prepared for
smelting.
Third. Chloritic and talcose slate, containing innumerable crystals of magnetic iron,
the relative bulk of which to that of other mineral substances varies from 3 : 1 to ~: 1
and less. The impurities are the same which are frequently combined with magnetic
iron, principally the silicate& of alumina, magnesia and protoxide of iron. As magnesia is present in the form of silicates, (varieties of hornblende, especially asbestos and
some talc,) it will not be injurious to smelting. None of those substances which, by
the smallest admixture, deteriorate the quality of iron, such as phosphorus or sulphur,
appear to be present, The yield of iron of those ores of this third class, which form
the bulk of the deposits, will not be short of 50 per cent.
Mode of occu1Tence.-From the northernmost outcrop in Spencer's ravine the irondeposits appear as an irregular detached chain of bodies, trending south-southeast
across the Four Hill Valley, and re-appearing over a low divide on approxirua,tely the
same line, a mile farther south in Gold Valley.
_
Foll<>wing, a.s they do, the strike of the inclosing rocks, it is probable that these isolated outcrops represent a single zone of lenticular deposits of ore, and that those portions visible above ground are but a small fraction of the whole mass. While it is not
to be expected that there is anything like a continuous ~ein of ore along the whole
length of the line, yet it is fair and reasonable to expect greater quantities under the
surface than appear above it. Accompanying the ore-bodies, throughout their entire
occurrence, is a stratum of limestone, standing nearly vertical and representing a variety of metamorphic stages, from a compact gray form to highly crystalline marbleized varieties aud extensive masses of calcspar. The iron-deposits appear as bold
"blocks," vein-like outcrops, and broad, dome-like bodies, as will be more particnln.rly
described below.
Ponr Hill group comprises eight or ten different outcrops. Of these, the northern
and perh\1ps the most important, is a bold knob about 40 feet in height and 40 feet in
diameter, rising from tho northern slope of the ravine. It is comparatively a solid
mass of remarkably pure magnetic oxide of iron, having a fine grain like the texture of
steel. Along the western side it is curiously intermixed with calcspar, which mineral
occurs freely in the neighborhood. From this one outerop alone may be quarried several thousand tons. Southward, on the line indicated throughout a distance ofha,lf a mile,
occur similar, though smaller, outcrops, having the form of large bunches, except on
the southern end and near the Gold Valley divide, where the outcrops are more linear
and vein-like. At this end also the ore is more highly oxidized, approaching hematit.e
in composition. From the topography of the Four Hill region, which is in general a
rough, rapidly rising flank of Spencer's ravine, there are good facilities for getting the
ore down to the ravine bottom, where a road or tramway will afford connection with
the proposed site of the works. By simply quarrying the surface-ore, it is estimated
that twenty or thirty-five thousand tons may be made available; and this without
making any a1lowance for the downward continuation of the bodies, or for those
masses which exploration is sure to develop.
The Gold Valley deposits first appear nearly or quite a mile distant from the Four
Hill deposits, but preserving a,bont the same general direction. The main body in this
series lies near the bottom of the valley, presenting a smooth, glacier-worn, and
rounded surface, standing out prominently above the inclosing rock and soil. The
superficial area of this outcrop is ha,rdly less than 60,000 square feet, a,nd the slope of
the surface, and its projection above the contiguous soil, indicate a thickness of, say, 40
feet. This would give about 300,000 tons as the quantity of' ore available in this bed
alone, for quarrying. About 500 feet further south, a similar but smaller outcrop appears, and there is a probability that the two are connected beneath the surface.
(/uanlity.-We think it safe to say that tlle aggregate amount of ore in sight in the Gold
Valley and Four Hill deposits is not less than 350,000 tons. This estimate is based on
surf~we measurement of the outcrops, and on such assumed average thickness or depth,
for each outcrop, as its projection or elevation above its inclosing rock would fairly
indicate; not taking into account any probable continuation of the ore in deptll, or
an:y connected deposits extending beneath the soil, a,nd concealed from view. It is
qmte probable that a much larger quantity than the amount named will bo found;
si~1ce it is not likely that the whole of the cltJposit is exposed to view. Baron Von
Rwhthofen, the eminent geologist, who carefully examined this deposit several years
ago, estimated 1,400,000 tons as the prolJable quantity a,vailable for quarrying; and
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although we do not place the amount "in sight" at more than 350,000 or 400,000 tons,
we still think it quite probable that his estimate will be fully confirmed and exceeded
by actual development.
Quality.-These deposits consist chiefly of magnetic iron-ore of excellent quality.
This is one of the most important ores of iron. It is the principal ore of Norway, Sweden, and Russia. The Dannemora mines furnish, from extensive open quarries, 150 feet
broad by 500 feet deep, the celebrated Swedish iron, largely imported into England for
the manufacture of steel. In some bodies of the Four Hill group, the ore is almost
pure magnetic oxide, presenting, when freshly broken, a clean, shiny, iron-black fracture, free from any .impurity, and containing about 70 per cent. of metallic iron. Other
portions of these deposits contain the magnetic ore, mixed with calcspar and dolomite,
the intermingled minerals being desirable as a flux. This character of ore, although
-containing less percentage of metallic iron, say 50 per cent., is more valuable for
smelting than the first.
The mass of the deposits in Gold Valley contains a more siliceous ore and carries from
40 to 60 per cent. of iron. The following is from an analysis made by Prof. H. Schrotter, of Vienna, to whom a specimen of the Gold Valley ore was sent for examination.
He reports the quantitative Jeterminations as follows:
Protoxide of iron·----· · · · · · ·- ·- · ·-- · • · · · · · ·- · · 26 · 40 ~Equal to 60.68 per cent. iron.
Peroxide of iron .. _......•................ ~ .... 57. 40 5
<
Silicic acid.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. 87
Carbonate of lime and loss..... . . . . . • . . . • . . . . . . 0. 33
100.00
We have also caused examinations to be macle by Prof. Thomas Price of specimens of
-ore from the various Jeposits. He reports that he finds nothing practically deleterious
in the composition of the ore. Tests made for sulphur, phosphorus, and titanium show
only the most minute traces, too slight to be practically considered; while the percentage of iron in the poorest selected specimens was 34 per cent., and in the better
pieces 41, 55, and 70.
·
He regards the ores as of excellent qualit-y and capable of being mixed to great
advantage for smelting purposes. It is probable that the average yield of the ores
whev mixed for smelting will not be less than 40 per cent. of metallic iron.
At the present day the cost of laying down imported iron at San Francisco is about
$60 ner ton.

The average price of pig-iron in San Francisco, during the past six
years, has varied considerably, as may be seen from the following statement:

Statement showing the average pT·ice of pig-iTon peT ton during seveTal yeaTs
at San Francisco.
Price per
ton-coin.

Year.

1866 - ... - . - ... - ..................
1869 ... .. ... ... -·· . -- ............ - ...
1870 ...................................

$46 82

37 98
31 28

Price per
ton-coin.

Year.

1871 ·-·· ·······-······ $50 to 55
1872 ............ ·····--- 50 to 55
1873 . - . ... - -................ - .. 45 to 55

Table shotcing the importation of iron ancl steel at San Francisco dtwing
five yeaTs. (()_om piled j1·on~ published statements.)
Form.

1868.

18G9.

1870.

1871.

1872.

- --Pig ...................... tons.
16,659
12,8'20
8,563
5,~99
14,341
Bars .................. numbers. 314,683
326,719
204,398
99,147
279,351
Bundles ...........•. numbers.
96,753
143, 184
112,022
55,508
78,974
Plate ....... __ .. _ •..... pieces.
23, 689
18, 478
30,826
6,754
25,828
46,894
Sheet ........ casesand bundles.
24,072 ----····-· ...... ·----- ........... -.....
Sheet .....•......•...... cases- .. ___ .. . . . .
1, 181
1,054
2,293
6,000
Various ...............bundles.
75, 000 ..•••••.•. .. .. .. . .
.. ...
.
30,536
45,502
~9,969
Various ---··---········Pieces...........
34,910
Nails . . . • • . . . . . . .. ~ ...... kegs. . ..•.•... _ ......... : 103,830
150,212
229,740

----. ---- -----· -- ----
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Table showing the importations of dutiable iron and steel, exp'ressed in
'Weight, at San Francisco, frmn foreign countries, during three years.
(From the records of the C'ustorn-house.)
1870.

1872.
Tons.
6,792
2 292
'6R2
2,691
2, 119
16,067

1873.

10,000

Tons.
14,341
6,338
1,491
4, 715
5,838
15,812
1,637
240
15,000

30,000

40,000

65,412

Total invoice value_. . . . • . . . .. .. . . . . . . . . $1, 053, 266

$1, 256, 397

$2, 361, 629

To•1s.
Pig .....• _. _..... _.. __ .. - .. _. __ . _. __ ........ 7, 213
Bar ... _..... __ .................. _.. __ .. . . . . .
5, 213
Band, hoop, &c...............................
~63
Sheet ........ _....... _..........•...... _.. ___ .
3, 076
Oldandscrap.................................
1,:~57
Railroad bars, iron ... __ ...... _...... _ . __ .... _
3, 978
Railroad bars, steeL ..• _. _......... ____ . . . . . . . . __ ........ .
Anchors, chains, &c .... _............ _.. . . . . . .
212
1Iiscellaneous, (estimated) .................. _.
8, 500

Total .. __________________________ .. say.

-----------------

This statement does not include domestic iron, of which large quantities are brought in various forms.
COPPER.

Although California possesses many copper-mines of great producing
capacity, they have not been extensively worked during the past year,
owing to the low price of the ores and the abundant supply from the
neighboring State of Nevada. The mines of Copperopolis, Calaveras
Count.y, have be~n idle during the year. The Newton mine of Amador
County is the only copper-mine in California which has been worked
below the water-level. Here the process used is that known as leaching.
The ores of the Napoleon are now being worked by the same process.
At several points near the line of the California and Oregon Railroad,
mines have been opened down to water-level. The ores are shipped
to San Francisco, and sold by samples for export. The samplers keep
no record of the relative product of California and Nevada, and it is
therefore impossible to state the production of California.
The Mining and Scientific Press gives the following account of the
method of sampling practiced in San Francisco:
Copper ores are bought by the unit or per cent. of copper contained, which, of comse,
depends upon the grade of ore. Less than 16 per cent. ore is not very salable. The
price per unit varies here more than it does in the East or Europe, for one reason, because we have to pay as much for the freight on low as on high grade ore. The scale o
prices per unit at say $2.25 per unit for 20 per cent. ore, and $2.75 per unit for 30 per
cent. ore, for instance, are for the following reason: Suppose such ore to be worth at
home markets $4 per unit in gold.
20 per cent. at $4 per unit ...... ----·· ................... $80 00 per ton at home.
35 00
Freight, insurance, commission, &c . __ . __ ...... _. _... _..
Ba1auce, 20 per cent., at $2.25 .... _.. _............ _. . . . . . .
45 00 per ton; price here.
~Tow, if we take the 30 per cent. ore, we have the following:
~:0 per cent., at $4, equals . _... __ ....... _... ___ ..... _... _.. $120 00 per ton at home.
Freight, iwmrance, commission, &c .......... _... __ ..... _..
37 50
Balance, 30 per cent., at $2.75 .. _.........•...•.. __ .. _. __ ..

82 50

There is, therefore, a difference in charges on commission according to the percentage,
and the insurance is, of course, higher on higher gmde ore.
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The ore, on being sent here, is systematically sampled by persons in the business. A
certain proportion of the shipment is crushed, an(l then spread out and thoroughly
mixed over and over. Prom this samples are taken at random, antl placed in small
bottles for the use of the assayer. By the method employed a good average of the
whole lot is obtained. The seller takes his samples for assay, and the buyer his. The
assays are all made by the humid method, and a certain proportion-one and threetenths-is deducted, to agree with the fire assay. To show the means employed to get
at the value of the shipment, we will give an illustrative invoice, or bill of sale, of ore:
1 car-load, 200 sacks .. _........• - - - - . . . . . . . . . . . . . . . . . . . . . . . . . . . 20, 000 pon nds gross.
Tare, pounds ............... -- .. - .... -... . . . . . . . . . . . . . . . . 200
Moisture, pounds, as per assay, say 2 per cent.... . . . . . . . . . . 400
600
Net or dry weight .. ___ . ___ .... __ ............ --· ..... . ........ 19,400
19, 400 pounds .. _..... ____ .. _.. __ ...... - .•............. -.... . . . . . . . . . . . . 8-:fj'}.,\ - tons.
P er ceiJt.

Sellers' assay .. _.. ___ .... __ ... _. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • • . . . . . 21. 40
Buyers' assay ....... _... _. _.................... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. 20
Average ... _............... _.........•................................... _.. 21. 30
Allowance for humid assay to fire assa.y . _.. _................. ___ .... ___ . . . . . . 1. 30
Net assay._ .... __ ... _ .. _. _....... _.. __ ... _. _.. _ . __ ......... _. ; ..... _..... _. 20. 00
20 per cent., at $2.25 per ton ..................... ____ . ____ ...... ____ $45 00 per ton.
8-f});- \ tons, at $45 per ton ... ____ .. __ ......... __ ... __ . . . . . . .. . .. . . . . . 371 17
Copper-ore always sells by the ton of 2,352 pounds, or 21 hundred-weight, ( 4 qua.rters
28 pounds making a hundred-weight-112 pounds.)
Moisture is to be taken into consideration in this connection, and it makes considerable difference in the net weight of the ore. The Nevada ores, as a general thing, contain about 2 per cent .. in moisture, but some run as high as 3, 4, and 5 per cent. One
mine-the Ella, in Neva.da-has run as high as 20 to 25 per cent. in moisture. The ca.rbonate ores ne\er contain less than 1 per cent. moisture, but pure sulphuret ores sometimes contain as low as a tenth of 1 per cent., but generally three or four tenths. Most
of the moisture is mechanically combined.
The bluestone-makers bny some copper-ore, but the demand from that source is limited. They prefer high-grade carbonate ores. The bluestone men pay a high price for
small lots, as the demand for bluestone is good. It now sells at 12-t cents per pound,
whereas in the spring and summer it sold below 10 cents.
ALPINE

COUN~l'Y.

For information concerning this remote and not easily accessible part
of California, I am indebted to 1\lr. Lewis Chalmers, and to an elaborate
review of the mining industry of the county, published in the Alpine
Miner.
Silver JJiountain District.-This is the oldest district in the county.
During the years of the great excitement in Washoe. extravagant expectations were entertained of this region also. That these hopes have
not been realized is not proof that they were utterly unfounded.
The :M ountain Company is one of the oldest and most prominent locations in the district, and for years was held in high estimation by the
owners, and looked upon with favor by mining experts. A tunnel was
driven through the ledge at an altitude of over 1,000 feet above the
town, with promising results; but the cost of building a road to the
mine on this high level, the comparatively limited amount of ore that
coul<l be extracted above the tunnel-level, and the expense of erecting
hoisting-machinery to work below that level, led the company to suspend operations at that point, and to drive a long tunnel from the base
of the mountain to open up the deposit at a depth commensurate with
its magnitude. After persevering six or seven years in this work, the
company stopped for want of means at a point just short of fruition.
With the acquired experience of the present day in this species of mining, and the modern appliances in extracting ore and transporting it
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over heretofore inaccessible routes to the place of reduction, a more
economical and profitable method of attack would have been chosen.
Tile George Washington, in the same mountain-range with the 1\Iountain mine, is another location that once excited great hopes in the
breasts of its owners, and caused them to expend a large amount in
its development. This too, like the foregoing, never repaid the outlay
upon it; because the refractory ores could not be worked at a profit.
A test of the ore of common grade as it comes from the mine was made
by JHr. B. E. Hunter, at the Schenectady Company's mill last summer,
and ga\e a return, by the wet method of treatment, ·of a fraction O\er
$23 per ton. It is understood that a Chicago company has either bought
tile mine or is negotiating for it.
The Pennsylvania mine, about two miles from the to"'n of Silver
Mountain, on the opposite side, is another old location upon which a
large amount has been expended, under the stimulus of a bold outcrop,
showing good evidences of richness when once fairly opened up. A
tunnel of about 1,000 feet was driven through the solid granite, pi'ercing
the ledge at a vertical depth of about 800 feet. At this point the ledge
was found well defined. and carrying ruby silver in limited quantities.
·when it cost $25 per ton for reducing ore at the local mills, ore of moderate grade coul<l not be profitably worked. A recent test of the average ore of this mine at the Schenectady mill gave a yield of over $50
per ton. The owners being few in number and poor men, are compelled
to wait for capital to make their mine available.
Scandinavian Canon contains the only mines of the district now in
active operation, the Exchequer and the IXL, which have been pushed
forward during the year, in the face of troublesome delays, accidents,
and discouragementR, by the superintendent, Mr. Chalmers, who acts
for both companies. The following summary is condensed from his annual report to the Exchequer Company:
New hoisting~ works have been completed, and have proved themselves
equal to any demand that may be made upon them. The engine-shaft has
been sunk 100 feet; 9 feet 4 inches by 4 feet 6 inches in the clear, and
substantially timbered with framed timber 8 by 8, and sawn logging
2~ incl1es, divided into two hoisting compartments with 4 by 8 bretticing,
and all lined with inch boards. The pumping is done by one of Blake's
steam-pumps. At the bottom of the shaft the excavation was increased
in the direction of the longitudinal axis of the shaft, 5 feet by 7feet, to form
a station for loading and unloading. Twenty-six feet from the hoistingfloor an adit was run north 100 30' east, 84: feet, to clear the shaft of surface-water, which it did effectually, reducing the output from'480, and
sometimes 600 gallons an hour, to 120. While sinking, the pump could
not be used. From the bottom of the engine-shaft a cross-cut was run
north 78° west, 6 feet by 7 k inches in the clear, striking the hangingwall of the lode 25 feet from the center of the western hoisting compartment, from which it was carried 9 feet farther, through the foot-wall, into
the porphyritic country. rock. Drifts were then run on the lode both
north and south ; north 212 feet, south 46 feet .
.At a distance of 70 feet from the main door of the hoisting-works, advantage was taken of a large fissure between two masses of rock standing almost vertically, with smooth walls, and a new ore-dump constructed
therein, with a self-loading chute, and connected with the engine-shaft
by a strong tramway built on trestle-work.
The roads to and about the mines have been thoroughly overhauled.
An unusmtlly early, and, for the seaRon, unprecedf'ntedly deep fall of
4: :\I
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snow came on before the winter suppliPs were got to the mine; but all
hands being put on for its removal, the work was finally accomplished.
The lode was struck on the 6th of August, running north 0° 30' east,
south 25o 30' west from cross-cut, and dipping 630 east. It measured
4 feet from wall to wall, and near the center was a rich Ream of quartz,
from 8 to 12 incbes wide, widest in the bottom of the drift, assaying ftom
8100 to $2,000 per ton. Drifts were immediately run both northerly and
southerly; the north drift, north oo 30' east; the south, south 25o 30'
west, on the lode. At 48 feet from the cross-cut the lode began to veer
round to the west, until its course is now north 90 west, an<l at 31 feet
south of the cross-cut its course was south 61° west.
After running 45 feet south, stopiug was commenced opposite the
cross-cut, and a piece of ground 39 feet long by 14 feet high was Rtulled
and stoped. This stope and the drifts have given 120 tons of good
ore. In carrying the excavation south, this ore-body gave out 36 feet
from the cross-cut, both longitudinally and vertically. The work
south was therefore discontinued.
Pushing explorations north, good stones of ore have been found all
the way, but no large body-nothing sufficiently extensive of itself to
supply the mill with 16 tons a day (its full capacity,)-until within a
few feet of the present face, where the lode has widened out to the
whole width of the tunnel, and improves daily in approaching the rich
ore left at the bottom of the winze. Taken from this chute near the
cross-cut, there are now in the assay office two blocks of ore, averaging
10 inches in width, weighing 12 pounds, literally full of ruby silver,.
worth $500 per ton.
Soon after striking the lode, extraction was confined to the stope
mentioned, and the piece of ground also before mentioned near the winze.
These stopes and workings gave about 160 tons of ore in all. Finding
that he could not yet run the mill regularly, and that spasmodic running would not pay, l\fr. Chalmers shut down the mill after making
two runs, and devoted all his energies and the whole force at command
to the development of as much ore-ground as possible, for extraction
in the spring, so that when the communication opens, he may have
something to depend on for a continuous ore-supply.
The north drift will furnish ore all the way in places from the crosscut to the 200. From the 200 it is thought there will be goo<l stopinggronncl to the winze, and onward for a distance of 240 feet in length,
by 200 feet deep .
.A contract has been let to sink the engine-shaft to the 200 at $25
per foot. The shaft will cut the lode, if it keeps its present pitch, at
the 148, and will require a cross-cut east from the 200 of 27 feet to
reach it. Operations will then be continued by driving and stoping
upwards.
In Mr. Chalmers's opinio~, tbe A.ccacia ground sbould be op:::med up
by tunnel, and the connection made with tbe engine-shaft. Surface
assays from the croppings of this lode gave $77.40 in silver, with distinct traces of gold. An offer is made to drive the tunnel till it strikes
the lode, some 150 feet, at $14 per foot. After reaching the lode it
can be run for $10 per foot.
The remodeling and extension of the company's mill has been completed, at a cost of $13,495. A. new boiler was substituted, since which
the mill does its work ·w ith ease, reducing 16 tons a day at a cost of
$6.25 per ton. A crusher to break the ore would give 20 tons a day
and reduce the cost to $5 per ton. In the old mill it cost $45. A short
run on the o~'e produced, during earlier developments and works of
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exploration, but which, lying so long on the dumps, had got considerably mixed up with worthless stuff, gave bullion worth $464.18, (gold,
$87.54, and silver, $376.6±) according to assay. The mint net return
was $421.90. ..Another sllort run on IXL ore not only repaid the
running expenses, but left a, profit of $185.23. There are now in the
mill about 120 tons of ore. Mr. Chalmers anticipates no difficulty in
taking from any milling-ore at least 70 per cent.; the tailing-tanks and
slime-reservoirs conserving the remainder for reworking at a future
time. So soon as he can turu out 30 tons a day, he will recommend the
construction of a wire tramway which will cost, complete, per mile,
$10,000, according to l\Ir. Hallidie, the patentee, wlw has just finished
one for the Chicago mine, which carries the ore from mine to mill, a distance of ll miles, for 50 cents per ton-30 tons per day-taking timber
and other mining supplies back on the ascending line gratis.
The company's saw-mill, with its new turbine, ran for two months,
and during that time furnished all the timber required for both mine
and mill erections, winter-supply of mine timber, and logging, besides
81,800 worth sold.
vVork on the IXL has been prosecuted \vith vigor, so far as means
would permit. Mr. Chalmers reports to the directors of the company
in London, under date of January 1, 1874, that during 1873 be has
cleaned out and retimbered the adit-level from the 32-inch engineshaft, and replaced the old trackway and water-boxes with new ones;
unwatered 66 feet of shaft and 81 feet of cross-cut and drifts ; cleaned
out an<l retim bered 81 feet of tunnel and drifts at the 98 ; drifted on
the lode at the 98 for 19~ feet; excavated 5o4 cubic feet of hard rock
for water-tank at the 98; sunk, timbered, and bretticed the engine-shaft
109 feet in two compartments, and placed two steam-pumps and steam
and water pipes therein; excavated 1,344 cubic feet of hard rock for a
station at the 200, (14 by 12 feet in size, and 8 feet high;) excavated
500 cubic feet of hard rock for water-tank under this station; driven a
cross-cut 105 feet in very bard rock, 8 by 6 from engine-shaft, to intersect the IXL and Ophir lodes, at the 200; driven on the Express crosslode 26 feet; north on the IXL lode, 50 feet; south on the IXL lode,
2± feet; and in the new adit on the Ophir lode, 80 feet; cleaned out
700 feet of the lower tunnel, and relaid the car-track for t.hat distance;
stoped down therefrom 1,080 feet of quartz, mostly pay-ore; cleaned
out upper tunnel and relaid car-track; stoped out from under floor 200
cubic feet of quartz, mostly pay-ore; cleaned out an intermediate drift
between the upper and lower tunnels 47 feet and found pay-ore;
pumped out 130 feet of shaft and 150 feet of <lrivings after boiler-tubes
burst; and replaced the pump at the 200 by a new and more powerful
Blake.
On the surface, the year's work includes the grading of a ditch around
tbe hoisting-works to carry off water; laying 600 feet of car tramway
for bringing firewood from timber ranch for hoisting-engine; building
7~0 feet of chute from end of tramway to hoisting-wor)rs; excavating
2,8GO cubic feet of bard rock for boiler-house, erecting the boiler-house
and putting iu boiler; cutting 700 feet of ditch to bring clear water for
boiler feed; cutting and delivering at hoisting-works GUO cords of wood,
3,82!) feet of stull timber, and 4,300 loggings. The IXL assisted the
Exchequer Uompany to keep the toll-road to the mine in repair, and to
clear the same of snow, so as to get up winter supplies. The expense
of mining supplies, woou, timber, and freight was $G,221.04.
The only misfortune encountered was the break-down of the boiler
when being worke<l at a very high. pressure, iri order to drive the pumps

52

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

bard enough to get rid of an enormous influx of water from a crevice in
the north drift on the 200-foot level. This involved an expense of
$1,846.38 for a new boiler and boiler-house. No apprehension need now
be entertained of the recurrence of a sjmilar catastrophe, as there is
now steam enough to keep the water under perfect control. Were the
Ophir adit completed from the 100th it would relieve the pumps considerably, and soon pay its cost in saving fuel for steam.
Believing that much of the waste rock thrown away by former owners as too poor to work when an expensive reverberatory roasting was a
sine qua non, would pay if crushed wet and amalgamated with bluestone
and salt without roasting, :1_\,fr. Uhalmers sent 49 tons taken from the
waste dumps to a neigh boring mill to be treated in this way ; and although the customary charge for milling, of $15 per ton, ran away with
all the profit, and a good deal more, he established the fact to his own
satisfaction that there is no difficulty in obtaining from the ore a fair
percentage without roasting, and that even $20 ore would pay a profit
in the company's own mill. ·
The 49 tons took just three da~Ts to work, part of which time was consumed in hand-breaking the ore, which was mostly in large chunks and
excessively harcl. The mill expenses did not amount to $100 per daysay $6 per ton. The bullion produced sold for $464.57 at San Francisco
mint; so that there was an actual profit on this small batch-for which
the mill had to be cleaned up, taking ner~rly half a day of the above
three days-of over $164, besides the tailings-the perquisite of the
mill.
The Express lode, on which little value has ever been set-its appearance on the top not justifying it-bas turned out to be a cross-lode,
running north 32o east, south 32° west, very much broken up and
poor in the 26 feet run on it. What effect it may ultimately have on
the intersected lodes cannot yet be positively said, the opening having
been driven only 25 feet on the main lode, since getting through the
cross-lode, and not yet having reached its junction with the Ophir south.
(Jp to January, 1874, the effect had been far from beneficial on the main
lode-disturbance without enrichment, a widening of the fissure without
the deposit of ore. The farther from the cross-lode the better does the
main lode show. Quartz with ruby now makes its appearance, and
though only from 2 to 6 inches wide, bids fair to enlarge as it is driven
upon-assays from selected stones giving $33.54 per ton-while every
day brings nearer the rich bonanza, which at a depth of only 50 feet
from the grass roots gave its original proprietors $50,000 from a few
feet of lode.
The south drift is in broken-up vein-matter-caused, no doubt, by the
close proximity of the Ophir, which will be cut within 20 feet of the
present face, or about 44 feet from the cross-cut. Both the IXL and
Ophir lodes fill the whole of their respective drifts, which are 5 feet
wide.
The company bas an excellent mill-site, ample water-power for a
steam-mill of any capacity, timber in abundance; in fact, everything required for an efficient and economical working of both mines and mill.·
Snow-a great drawback at present-would be rendered less trouble~
some by the wire tram-way, which for an expenditure of $22,000 (or
$11,000 per mile, as per Mr. Hallidie's estimate) would bring 50 tons a
day to the batteries, at a cost of 24 cents per ton.
Alpine district.-This district is bounded by Silver Mountain on tho
south, · Raymond on the west, Webster on the north, and Monitor district on the east. Its water-power, supplied by a frontage on the East
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Carson River of some seven miles, is unsurpassed; and the best of timber in sufficient quantities for years to come, in connection with numerous ledges of silver-bearing ore, makes this a locality of more than ordinary interest. The rich ledges of the Scandinavian Canon have a
bearing direct for the heart of this district, and many of them have been
sufficiently prospected to give them a market-value in the eyes of mining
experts.
The Saint llelena mine, supposed to be the northern extension of the
BuckeyeNo. 2, now owned and worked by the Exchequer Company of London, has had considerable work done upon it, developing a good quality
of ore in moderate supply. The deepest working does not extend below
80 or 100 feet, at which point the ledge is large and well defined. This
mine is owned by J obn W eis & Uo., of l\farkleeville, and is valued at a
round. figure, notwithstanding the present depression in mining matters.
'There are several other promising ledges in the \icinity of the Saint
Helena, all of which will find their natural outlet at J.\tiarkleeville.
l\1ouut Bullion is a mountain of larg-e extent, seamed with massive
ledges~ the outcrops of which, in places, reach an altitude of 40 feet
above the surrounding country. The :Mount Bullion Tunnel Company,
an English institution, started at a point on the west bank of the Carson
River, at Bulliona, an·d drove into the mountain a distance of 2,000 feet,
to cut a belt of ledges which cross the eastern face of tile mountain.
They stopped about 250 feet short of the point where the main ledge
might reasonably have been expected to cut the plane of the tunnel.
Tile Santa Eulalia Company once bad a vast property in this district,
consisting of a large number of ledges and about 2,000 acres of the finest
timber-land in the State. After expending several thousand dollars in
1863 and18G4, when tlle first reaction came after the great excitement of.
lSG0-'63, the.v allowed. everything to go by the board.
The Good Hope mine was located in 1863, and worked spasmodically up
to the early part of 1867, when the company became bankrupt, and it
fell into the hands of the creditors. A first effort was made to develop
the mine by an incline shaft following the foot-wall, but at a depth of 32
feet the water became too strong for hand control, and. work was suspended.
The next effort was by a tunnel running into the hill to strike the ledge
at an obtuse angle, and thence by following the ledge south into the
mountain. The tunnel from its mouth in for a distance of 200 feet penetrated a country-rock of soft porphyry, when it cut a clay wall G feet
thick, which drained off the water from the incline-shaft above referred
to, showing this clay to be the true east wall of the ledge. After passing this wall for about 20 feet, the vein-matter consisted of a mixed porphyry and quartz, showing some veins of quartz of a thickness of 8
inches, which were quite rich in gold and sihTer. On the west wall a
solid vein of quartz 3 feet thick was struck, which was thence followed
in an unbroken chain southward into the mountain 400 feet. At points
in this distance the ledge showed a width of 10 feet, while the average
would be about 5. The ore in places is much decomposed, while in others
it requires a free use of powder to extract. The dip of the ledge is
about 40° to the west, with a strike averaging nearly uue north and
south. The ore at the depth attained l>y this tunnel is of a low grade,
averaging by mill tests $12.75 per tou. At the time of the suspension
this grade of ore could not be worked to a profit, but with the facilities
this mine offers for cheap extraction, and tlw improved methods of reduction, it can now be made to yield a profit of at least $2.GO per ton.
JJlonitor district.-From a long distance away the curiosity of the traveler
is aroused by the many-tinted poaks of this region. There is the General
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Shields, of a bright buff color; Red :Mountain, of a deep vermil.ion, and
:Monitor Peak, with all the intermedjate shades between buff and vermilion. The vast outcrops of the ledges cut across the faces of these
lofty mountains, some peering out from among, while others overtop,
the tall pines that are scattered over their sides. This, like Alpine district,
has the full advantage of an unlimited water-power with its five miles
of frontage on the Carson River. From Bullion a to the town of :Monitor, a
distance of two miles, followingthewindingsof1\1onitor0reek, the traveler
crosses one of the most extensive belts of mineral-bearing ledges in the
whole country. The Florence, :Manchester, Three Sisters, J\1.ountain, Constitution, AbeLincoln, Hercules~ Blind, Detroit, Chicago, Esmeralda, Ohio,
Tarshish, Sunshine, Wild Yankee, and America, are but a few of the man.r
that were located and worked upon in the early days of the district. In the
fall of 1862, John D. 1\Iarks, Jacob Brandebury, and Warren Burright,
working the Esmeralda lode, about half a mile below the town, put a
blast into a point of rock jutting out into the creek, just below where
they were working, which blew off perhaps half a ton of ore that assaytd
all the way from $65 to $3,000 to the ton. In a short time the good
news spread and began to attract the attention of parties from the outside, who visited the locality during the winter, and by spring a great rush
ensued. It is safe to say that that one blast in the Esmeralda cropping
laid the foundation of the mining operations that have been carried on
so extensively, for up to that time nothing more than fair indications
had been met with. The history of the Marion, the name of the incorporation that undertook the development of the Esmeralda lode, subsequent to 1863, is but a repetition of those heretofore given in Silver
)Iountain and Alpine districts-inadequate capital, discouragement, and
final suspension. It is a firm and settled conviction in the minds of all
the old settlers that in the Marion there is the making of one of the
richest mines on tile coast. The discoverv of the Florence lode was the
next great sensation. A man by the ml'me of George Probasco came
into camp early in the spring, and spent a few days in looking around.
On one of his excursions rlown the creek, in following along its bed, he
found under the top of a fallen tree a mass of blue clayey matter that
excited his curiosity. Upon closer inspection, with pick and shovel, it
proved to be the top of a ledge which had become much decomposed by the
action of the water of the creek. In this mass of clay he found specimens of ore that had every appearance of native silver, but which in
reality were nothing but a rich galena. Probasco went nearly crazy
over his discovery, and when, at a later day, Dr. Hughes, of Carson,
offered him $12,000 coin for a controlling interest in his mine, he quite
indignantly refused the off'er. The result is that his mine remains to-day
in much the same condition it was when discovered.
The Manchester mine is owned and worked by a San Francisco company; they made some important developmentR, clearly proving the value
of their property, but on the death of Mr. Henry Dreschfeld, the leading
spirit of the organization, work was suspended in the early part of
1865, and, though frequently spoken of since by members of the company, has never been resumed. On the adjoining claim on the ]\fanchester lode, known as the Merrimac Company, a tunnel was driven a
distance of nearly two hundrecl feet, showing ore of a good quality of the
same general character as that in the first-mentioned mine. This ore is
argentiferous gray copper. The depth on either mine was comparatively slight, but sufficient to demonstrate the continuity of the vein,
both vertically and horizontally.
To cut this ledge. the Florence, and some half a dozen others in
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the same belt, a location for a deep, long tunnel was made by J. P. Ray,
S. G. Lewis, and others, and called the 'Vinchester. For some years
:Jlr. Ha,y vigorously pusheu work on this tunnel, and drove into tl1e
mountain 1,063 feet, cutting in that distance the Florence lode some
300 feet i11, and at a depth of about 150 feet. The lode was well defined, 15 feet thick, vlith a v-ein of ore of 5 feet. At 648 feet the 1\Ianchester lode was cut, sho\Ying a large ledge wilh clay casings on both
sides. This ledge gave good assays, but nothing was done toward opening
it up further than the running through it. At the extreme point reached
by the tunnel, another ledge was struck into, but neYer cut through.
This last ledge is supposed to be the Constitution, which crosses the
road and creek alJout one mile below town.
The Constitution, just below the Globe mill, owned by the ActiYe
Company, of New York, is a vein, 20 feet between the walls, and carrying an argentiferous copper-ore with flakes of native copper liberally
interspersed through the gangue. But little work bas been done upon
this mine. It was at one time bonded to the Globe Company for the
sum of $3,000.
The Chicago and Detroit, located on the Esmeralda belt of ledges,
has cut three Yeius in a distance of 300 feet, on one of which a d.rift has
been run 100 feet, ~:;bowing a continuous Yein of low-grade ore that can
now he made to pay by the improved methods of reduction. One of the
Yeins which gives the greatest promise has not been touched further
than running through it with the main tunnel.
The Imperial Company is an English organization, which commenced
at a point on Carson RiYer, just above Bulliona, to dri\Te a double-track
tunnel from the riYer under the summit of ~fount America, and thus cut
all that vast belt of ledges lying between l\lonitor and the river. The
company perseYered until 1,300 feet of tunnel ,had been made, when its
means \tere exhausted. It is hoped that work will be resumed at no
distant day.
The property of the .Monitor and North w·estern Companies consists in
a tunnel location, starting at a point on the river, and running thence
nearly east to a point under the center of 1\Ionitor .Mountain. This tunnel is designed to open up the entire belt of ledges on the north side of
l\lonitor Ureek, between the river and the town of l\1onitor. It penetrates under Red l\lountain to a depth of 1,300 feet, and under l\Ionitor
1\Ionntain 1,600 feet. In its course it is expected to open up as many as
fifteen or twenty lodes, and among that number the 1\louutain lode, from
which assays have been had ranging all the wa.y from $20 to $3,000. In
such high estimation is this Mountain lode held that ::\Ir. John P.
Ray, of l\Iouitor, has bought tlle entire original location, and is spending a large sum in its development, with encouraging results. Tlle
tunnel to open up this mineral belt has been driven into the mountain a
<.1istance of 800 feet. The entire length is designed to be 6,000 feet. The
rem;;on that work has not been pushed on this branch of their operations
is, tbat the compauies own very extensive locations on the great Tarshish
and Esmeralda belts of ledges, and work has been very extensively conducte<l at that point, as offering a more immediate return to the owners.
The Alpine tuuuel start~:; in the side of the mountain about half a mile
below tmvn, and was driven 500 or 600 feet to the north toward the Tarshisll mine, and under a massive outcrop which was belie\ed to be the
real continuation of tllat 1nine. Ore was found in limited. quantities
diffused through the entire length of this main tunnel, and it was
thought that this oody ·would put the mine on a paying basis. These
calculations were based upon assays, the average of which, as returned
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by the United States mint at Carson, was a fraction over 818 the ton.
Unfortunately for the company, when the ore was mined in bulk and
crushed at the company's mill, the ~verage did not reach abo\e $9 or $10.
During the time all this tunneling had been going on in the Alpine a
similar work on the SilYer Glance mine, immediately under the Alpine,
and at the creek level, had been progressing, for the purpose of opening
the Esmeralda belt at a lower level than hitherto attained. A main tunnel was driven north under the mountain 400 feet, all{l, turning nearly
at a right angle, thence west something o\er that distance. This west
drift is being pusheu tow~rd the west wall, with the expectation of finding a vein of ore on that side of the ledge. The vein-matter carries a
small quantity of ore the whole distance, with a perceptible increase for
the last 40 or 50 feet, which gives the company hopes of getting a paying body in that direction within a short distance. A winze was sunk
from the Alpine tunnel, connecting with the Silver Glance, thus prospecting the intermediate ground, and affording ample ventilation for
both mines. At a distance of some 200 feet west of the main tunnel a
vein of larger proportions than ordinary was encountered, and a drift
was started on it following to the south, where the ore was found to improve in quality and quantity, swelling in places to three feet. The
most favorable point on this vein was selected, and a shaft started downward, following the course of the vein. At 75 feet a level was run off to
the south on the vein, which at this point had an average width of 3
feet, carrying ore that gave an average by assay of something over $50
per ton. ..About 400 tons has been raised from this shaft, and is stored
in a capacious 3,nd substantial ore-house at the mouth of the mine. It
is not expected that this entire 400 tons will average as high as the figtues above given, for the reason that everything carrying ore even in
limited amounts was saved. Sinking the shaft was again resumed below
the 75-foot level, and was pushed down until a total depth of 100 feet
was attained, when the water became too strong for hand control, and
work was suspended during the erection of steam-hoisting works. In
the mean time this shaft bas been enlarged to two compartments, and
substantially timbered, and is now again being pushed down as fast as
two sets of men can carry it, with favorable prospects.
The company has a mill on the river, driven by water-power supplied
by a flume some 1,600 feet in length. This flume gives a fall at the mill
of 26 feet. The volume of water is not far from 3,000 inches, miners'
measure, which turns a large turbine wheel that gives the motive power
to the mill. The mill is of ten-stamps capacity, capable of being enlarged to twice that number, and is fitted up with pans, settlers, &c., for
the economical treatment of ores.
The Schenectady Silver-lVIining Company, better known as the Tarshish, was considered one of the great mines of the coast, but unfortunately it has not maintained that reputation by producing bullion.
This is an Eastern organization, the majority of the shareholders being
residents of Schenectady, N. Y., where the office of the company is
located. The work of developing this property commenced in the fall
of 1866, by contract to John P. Ray for the making of six hundred
feet of tunnel. The work was vigorously pushed, and the contract completed eai;lY in the spring of 1867. The last blasts in finishing up the
contract broke through the porphyry which constitutes the east wall of
the ledge, into a soft, white, putty-like substance, apparently worthless, but really containing a large percentage of black sulphurets
which, upon assay, proved immensely rich. This soft ore, in its
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natural state, assayed as high as $500 per ton. A load of this
ore was immediately taken to Dall's mill, in Washoe Valley, where
it was worked by the Freiberg proc.ess, yielding $400 per ton. This
so encouraged the company that they immediately sold their reserved stock, amounting to 20,000 shares, thereby raising a fund of
$40,000 with which to prosecute the work of opening the mine. This
was pushed Yigorously until the early part of the following winter,
when funds were exhausted, and the mine was closed. There were two
workings of the ore during this period, which demonstrated that it could
be worked profitably, provided there was enough of it. After about a
year a new superintendent was sent out, and remained in charge for
three years, during wll.ich time he extracted and sold about $10,000
worth of ore, beside having a large amount of prospecting done, which
demonstrated, in his opinion, the necessity of a mill to fully prove the
value of the mine. The result was a magnificent mill of twenty stamps,
costing somewhere in t.he neighborhood of $100,000. The mill was
completed early in 1872, and was started under still another superintendent, when the first thing proven was that the vVhite roasting furnace, which had been adopted by the superintendent over the Stetefeldt
on account of economy, was a total failure; therefore the ores would
not amalgamate for lack of chlorination. The mill was then altered and
adapted to wet crushing and raw amalgamation. One hundred tons of
the best an:~rage ore of the mine was run through the mill and down
the creek with no results in bullion, after which the work was again
suspended, and the manager was recalled. It is reported that during
the past summer and fall, l\Ir. B. E. Hunter, at present in charge of the
mine, has been quietly experimenting in working the refuse or waste
rock of the old dump with a most gratifying result. In his first run, of
something like a week, where he expected a return of $400, he got
$900; and in a subsequent run of like duration be got somewhere about
$1,300, showing that practice in treating the ore increased the results.
Another run of a month gave a return quite as satisfactory as either
of the foregoing. The reduction was by wet crushing and raw amalgamation. The Alpine l\liner says:
\Ve believe the proper way to work the ore wonl~lue to crush wet, run tho pulp over
long sluices, and thus concentrate the ore, say ten tons into one, bringing the average up
to from $100 to $150, and then roast in a reverberatory or Stetefeldt furnace, by which
procet>s from 90 to 95 per cent. of its value could be sa,ved. By such a method of treatment tl1e mill could be far more economically run, aml a lower grade of ore than
otherwise coulu be treat~ll. One great saving would be in quicksilver, which, by the
mot:>t careful management in amalgamating, wastes not less than one pound ou the ton
of ore treated. By concentrating one huudred tons into ten we would save 90 pounds
of quicksilver, which, at present prices, ($1.30 per pound,) would amount to $117, Mrtainly a very large item for two aud a half days' run. The company's mill is capable
of crushing 40 tons in 24 hours, aud could be run at an expense, outside of the
amalgamating department, not exceeding $1.50 the ton on the amount of ore crushed.
At this rate a very lo·w-grade ore could be worked at a profit. We confidently look
for something of this kind being done at no distant day. It is certainly to the interest
of the com1)any to do something with their extensive and expensive property: to get
eYen a small annual percentage on their outlay, for it is a well-known fact that no
species of property deteriorates more rapidly by idleness than does mining and milling.
In tho mine, timbers rapidly decay and caves occur that become more expensive to
repair the longer they stand, and the mill rusts anu rots out by iuleness quicker than
it would wear out by every-day use.

The Globe Company owns a location on the Abe Lincoln and Hercules
lodes, commencing at Monitor Creek on the north, and running south
under the ceuter of Globe l\Iountain, where a massive chimney or outcrop co\·ers the entire crest; also the property of the former Worden
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Company on the Esmeralda lode. A donble-track tunnel, 6~ feet l>~
G1, is run into tlle mountain in a southeasterly course a distance of
about 1,000 feet, with ~t side drift called the "east tunnel," 300 feet
long, and a south drift 180 or 200 feet in length, and a second "south
tunnel" of 200 feet. Iu at a distance of about 300 feet a large vein
was cut iuto, which was denominateu the "Abe Lincoln," but which
was in reality the Hercules, with the former united into one massiYe
ledge. At this point the depth from the surface was too insignificant
to warrant any great amount of ore. At a poiut where the combing of
a body of argentiferous copper made its appearance a winze was sunk
a few feet by hand, when tllcre was such decided improvement manifest that hoisting apparatus was obtained and an effort made to go down
by aid of sh'am-boisting and pumping-machinery. The Alpine 1\Iiner
gives the following description of the difficulties encountered:
People unacquainted with efforts to sink shafts in tunnels a long distance from the
surface have little idea of the trouble and expense entailed by the operation. A
steam-boiler and fnrnace has to be put up in a suitable building at or near the month
of tbe tunnel, and the steam conducted thence in pipes thoroughly wrapped in woolfelting made for the purpose, which is about half an inch in thickness, and then an
outer covering of cotton cloth close wrapped so that the edges completely overlap each
other, and then the whole covered with a thick coat of gas or other tar which makes
the covering entirely impervious to the air, thus cutting off the radiation of heat. In
this manner steam can be conducted the distance of a thousand feet with no greater
loss by condensation than 10 or 12 per cent. At the point decided upon where the
shaft is to be, a large excavation, called a chamber, has to be cut in the solid rock and
most substantially timbered with beams at least a foot in diameter. After this chamber has been made, which in height bas to be not less than 18 or 20 feet, the engine
and pump are placed in position, and the work of sinking can commence. The engine
put up at the Globe was an oscillating cylinder of ten to fifteen horse-power, with
a four-inch Cornish pump. The water was so strong that the pump had to be run all
the time, and by the time that 50 feet had been reached the power was found insufficient
for both pumping anu hoisting, and the effort had to be abandoned. There was sufficient increase in the appearance of the vein and the quality of ore in that depth to
justify a large outlay in reaching a greater depth below the surface influence of the
creek. There was not sufficient..money in the company's treasury to do this, and it
was decided to drive the main tunnel to the vVor<len ledge, and thence following into
the mountain to a point under the main outcrop.

In this direction 200 feet was made with a marked improvement in
that distance. Work was suspended, presumably for want of funds;
but it is said to be the intention of the company to start again in the
early spring, and drive to the above-mentioued point, where, from surface indications, they believe that ore in sufficient quantities will be
found to make tlle mine self-sustaining. A.t this point another tunnel
will be driven in a southeasterly course to the center of Mount America,
fro]Jl whence, apparently, radiate a vast number of ledges, all having
one common center, anu that a mountain of mineral-bearing quartz.
Without attempting to criticise operations which I have never personally examined, I may be permitted to say that t_h ese extensive tunneling operations in advance of actual developments of the mines are not
usually favored by experienced engineers, and that the history of this
company appears to afford a notable example of the difficulties, delays,
expenses, and disappointments to which such a system of exploration is
liable. Tlle Alpine Miner, from which I have quoted above, argues
with much force, after an elaborate analysis of the history of the mining
enterprises of the county, that its resources have never been fairly
treated, and that the grounds of the numerous failures of the past are
independent of the real value of the mines themselves. There is, no
doubt, much truth in this view; yet it must be remembered that the
mistakes of owners and superintendents, which have ruined so many
mining enterprises in Alpine County, and the lack of adequate capital,
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which bas crippled so many, are connected with the unfavorable climate
and location of the county. The difficulty of communication at all
times, and particularly the severity of winter-storms, bas raised the
cost of labor and machinery and repairs, making dead work and construction work almost certainly ruinous in cost. In short, mistakes are
more than usually likely and more than usually damaging, in a district
so situated. The success of tlle Exchequer and the JXL would, by
bringing back population, business, and hope, lead to improved communications and economical conditions in all respects far more favorable to mining industry.
INYO COUNTY.

This county, like Alpine, is situated on the eastern slope of the Sierra
Nevada. It was visiteu in 187~ by JHr. A. Eilers, whose description of
its principal mines will be found in the report for 1873. The following
is a reply to one of the circulars of inquiry audresseu to the county:
The only mines in the county that were worked to any considerable extent during
the year 1873 are the Union, at Cerro Gordo, and the O"·ens Lake Silver-Lead Company's claims at Swansea. The Union mine has been pretty extensively worked for
several years, yielding more lead bullion during that time, probably, than any other
mine in the United States. Belshaw & Beaudry, the owners of the mine, were comparatively poor men when they began operations, some six years ago, but are now possessed of a competency, made in operating this mine. Suit was some time ago brought
by the San Felipe Company, who claim to have the first or discovery title, for therecovery of the mine, and in a trial a verdict was rendered in their favor. Belshaw & Beandry are, however, running their furnaces and taking out about twentyfive tons of bullion per day. The Swansea claim is also a very extensive mine,
and produces nearl.Y as much bullion as the Union. This company own a majority of
the San Felipe stock, antl if they should eventually succeed in obtaining poss0ssion of
the Union also, they will have as much as one compnny can manage. It is impossible
to give anything like correct figures of the amount of bullion produced by these mines,
as the owners are not at all communicative in regard thereto. Something of an itlea
may be gained of the amount, however, from the fact that hardly a team, within the
last six years, of the large number engaged in hauling supplies for nearly all the people of the valley, bas ever returned to Los Angeles (the point from which goods are
sent into the interior) without taking out as much bullion as their twelve and fourteen
mule teams conltl haul. How many teams have been thus engaged I cannot say, but
quite a large number, as Inyo County bas a population of some three or four thousand.
and must require a large number of teams to supply her freight. The bnllion, although
hauled out. of the valley at this rate, bas steadily increased, until it is found necessary
to engage more teams. A contract has been entered into with Nadeau, of Los Angeles,
to haul this bullion. He has purchased eighty twelve-mule teams, and allowing that
he will make the round trip from Los Angeles to Cerro Gordo every eight or nine weeks,
it is thought it will take him ten or eleven months to haul out what is now on band, to
say nothing of what can be turneLl out by the furnaces in the mean time. It is estimated that one hundred such teams will be required constantly in hauling away the
bullion produced by these two mines alone. This bullion is valued at from $150 to $100
per ton. Estimating, then, that each twelve-mule team will haul20,000 pounds, eighty
teams would take 1,600,000 pounds each trip; say that they make five trips to the
mines in ten months, we find they will have hauled out t;,OOO;OOO pounds, or 4,000 tons.
It is said by those who claim to know, that this bullion averages $500 per ton; here,
then, we haye a total of $2,000,000 worth of bullion now corded up awaiting transportation out of the valley. This may seem an exaggerated statement, but when one
goes there and sees this bullion piled up on either side of the lake-for a steamer is
employed in taking it across the lake to the road-cabins built of it for temporary uses
of the miners, visits the mine itself and sees for himself the enormous ledge developed
and the hot streams of metal running from the furnaces, it ·w ill then be thought the
figures here gi,-en ought to be multiplied by two. A great drawback to Cerro Gordo
bas been the scarcity of water, all required for the working of the mines and domestic purposes Laving heretofore been brought from a spring several miles distant antl
retailed at 15 cents per gallon. This difficulty will soon be obviated in a great degree,
as some months ago a contract was entered into by a company to lay a pipe to bring
the water in. Niue miles of 4-incb pipe is now on the ground, and the >vater-works
will soon be in operation.
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From the letter of a private correspondent I learn that the works at
Swansea made about 750 tons of bullion during the portion of the year
they were in operation. The lead bullion contained, for the most part,
from $130 to $175 per ton.
The Santa J.\>1aria lead-mine is de-veloping very encouragingly at a
depth of 300 to 450 feet. The Union mine, ·or, as it may now be called,
the San Felipe, the priority of the latter location having been established by the courts, is in as good condition as ever. Pipes have been
laid by the Cerro Gordo \Vater Company, between Cerro Gordo and a
spring eleven miles distant, and pumping-machines have been located at
the spring, promising a supply of water in the course of a few months .
. A. flume has been constructed by S. Stevens, down Cottonwood Oreek,
on the west side of Owens Lake, through which wood for charcoal and
other use will be brought, securing great reduction of prices of fuel.
All parties have been making bullion faster than it could be mo-ved
economically by teams ; hence a general stoppage of mining and smelting work in the district at present, (January, 1874.) Business is dull.
Pa.n amint distriot.-'I'his district is situated nearly due east from Lagunita post-office and stage-station on the Owens River road from Havilah-distant from Lagunita sixty miles, and from Los Angeles two hundred and fifteen miles; from Independence, the county-seat, say one
hundred miles. It was formerly known as the Telescope district, in 1861
and 1862, and is a lofty, bold range of mountains, lying between Panamint and Death Valleys; the main peak, called "Chiombe ''in the native vernacular, rises to the probable altitude of 12,000 feet. The point
of export and import for the mines will be Los Angeles, until the Southern Pacific Railroad has climbed Tehatchepa range and crossed the
present Owens l{iver road. There will be a good wagon-road diverging
from the main Owens River road at Desert Springs, and thence by the
old Slate Range road it will pass west of the large borax-deposits, and
crossing the low divide at the head of the valley by a recently discovered pass, it will reach within three miles of the mines, when more formidable difficulties will be met with in Surprise Calion. These will
soon be surmounted, however, by a toll-road, and the Panamint mines
will have a good wagon-road by the opening of spring, and the borax
companies at Slate Hange and Desert Springs marshes a good means
of export for their borax.
But little work bas been accomplished except a vigorous prospect of
the district, the result of which has been the discovery and location of
over 160 claims, and building by the miners of suitable winter-quarters
and roads to the mines. Vigorous work has been commenced, by the
owners, on the "Stewart's Wonder" claim, and on the \Vyoming Company, by tunnel-mining on the lodes.
Both the lodes mentioned above are considered first class, the ores
assaying from $200 to $1,500 per ton, and averaging from 5 to 15 feet
wide. A 15-foot shaft has been sunk on the Esperanza, and developed
a very rich stratum of ore ahout 18 inches wide, which probably will
pay 8600 or $700 prr ton.
Nature bas, in the Panamint district, SaYed the great expense and
labor of prospecting by the usual slo" and toilsome process of sinking
shafts and running tunnels ; a deep calion from 400 to 600 feet in depth,
with an almost perpendicular wall, bisecting at right angles these wonderful silver-leads for many miles. The miner can stand at the bottom
of the caiion and see his mine as \vell and clearly defined, as well as its
body of carrying ore, for 500 feet in depth, (from the top where it is cut
by the calion,) as he could if he had a shaft to that depth on his miue.
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SAN DIEGO COUN'l'Y.

The principal mines of this county consist of gold-bearing quartzledges in Julian and Banner districts, about sixty miles south and east
of San Diego. They were discovered in Feuruary, 1870; and although
there was an "excitement" in the first instance, it rapidly subsided on account of the prejudice existing among most Californians against the
"lower country." The formation is slate, sparsely interspersed with granite, and tlle veins run northeast and southwest. The veins are unusually
numerous, though, as a general thing, small. The auriferous belt is
about four miles wide and ten long, running northeast and southwest.
The most prominent among the many mines that have been worked up
to the present time are the Cilariot (l\lill and 1\Iining Company,) Ready
Relief, Stonewall Jackson, Owens, llelvetia, &c. The Cilariot l\1:ill and
1\Iining Company has been incorporated in San Francisco, and the Owens and Mammoth Tunnel have been incorporated in San Diego.
On the Chariot mine, the main shaft is down about 150 feet, and is
connected by an air-shaft to the 140-foot level. The lode is from 3 to 15
feet wide, the rock of which pays from $75 to $250 per ton in free gold.
Tile company bas a five-stamp mill about four miles from the mine. For
several months this mine is said to have yielded on an average $1,000
per day net profit to the owners, of whom there were but three.
The Ready Relief mine, situated four miles east of Julian Cit:r, has
been opened to a depth of 150 to 200 feet. It shows a five-foot ledge
of rock, paying from $50 to $100 per ton; worked by water-power,
with a 5-stamp mill.
The Helvetia Las been opened to a depth of 250 feet, has a 3-foot
ledge, and is about to erect machinery. The rock is said to average $28
to $32 per ton.
Tile Stonewall is located at the foot of the Cuyamaca Peaks, se\en
and a half miles from Jnlian City. The ledge runs from 5 to 2G feet in
width, at a pitch of 70o to the west. flanging-wall, slate; foot-wall,
granite. The walls average 12 feet apart. This entire space is good
pay-ore, except at times small strata of "horse," which is a -conglomerate of slate, granite, and quartz. Notwithstanding this, the Stonewall
Company runs everything through the stamps and finds it profitable.
The shipments of bullion are about $10,000 per mouth, at a cost of
$2,000 per month. The facilities of machinery and convenience of wood,
timber, lumber, &c., make the actual cost of working this mine a mere
trifle, as no blasting has yet been <lone or is likely to be required. The
shaft has been continued to a depth of 140 feet, and a level each way
runs 150 feet. The width of the ledge continues with ro.c k a little harder
and the gold a little coarser. The mill is a new 10-stamp mill. The
building is GO by 100 feet, and is so situated that when the rock is
dumped from the mine no handling is required from thence to the battery. The engine is 40 horse-power, and a boiler capacity sufficient to
run a 20-stamp mill. The superintendent states that $3-rock can be run
at a profit.
The Owens mine, near Julian City, has been developed to a depth of
between 300 and 400 feet. The ledge runs from 1 to G feet wide, at a
devth of 300 feet. This mine is now being suuk to a depth of GOO feet,
and in the meanwhile levels and stopes "·ill be opened when it is found
necessary. Tile rock ayerages $7 5 per ton, at the depth of 27 5 feet;
the rock uow prospects on the lower Jeycl $75 per ton. A new ledge
has l>een discovered which is likely to run into the original.
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The Tom Scott, Eureka, California, and other mines, though not as
fully developed as those above named, are all of promising character.
The San Diego Union of December 21, 1873, gives the following
account of the J apa mines, situated near the line of Lower California:
The mines are supposed to be on the summit of the range of mountains extending
southeast from Juliau, in this county, into Lower California, and the altitude of the
camp is estimated to be about 5,000 feet above the level of the sea. Japa is distant
about one hundred miles from San Diego, a little south of east. The road diverges
fi·om the Yuma stage-road, about sixty miles from this city, and from that point there
is a continnous ascent into the mountains. The first diggings were struck at the point
known as Japa, but better placers were found at Tres Pifios, three miles distant, and
the entire population is now concentrated at the latter point. There is a small running
stream at Japa, and dirt has been hauled thither to be washed, but the expense ot
hauling takes the bulk of the profits. These mines are as near to Julian City as to San
Diego. They are forty miles southeast of Milquatay, and forty miles north of San
Rafael, in Lower California. A large gulch runs through the mining sections, and
into this debouch several smaller gulches. In these latter the gold is found. In the
large gulch, wells have been sunk to obtain water for washing m the rockers. The
gold-bearing stratum is red sand and granite gravel. The whole face of the conntry
is covered with uecomposed quartz, but no gold-bearing quartz has yet been found.
Preparations are being made for a more extended exploration of the country.
Industrious men can earn fair wages in these placers. All the wasting must be
done by rockers, as there is not water enough to run sluices or toms. The water is
hoisted from wells. Two men are required for each rocker, one to hoist water and
one to rock and feed dirt. The Mexicans are making from one dollar to a dollar and
a half a day by their process of working. The Americans have made reservoirs on the
mall gulches, and are now waiting for more rain to give water for washing. It costs
$1.50 per load to haul dirt two or three miles to water.
The best diggings in the whole of that section have been found on the ·mesa three
or four miles above the gulches. Four men have taken up claims there, and have a
bed of red sand four feet in depth to operate upon. They have sunk a well, and have
obtained four feet of water 3.t a depth of fourteen feet; this gives them all they want
to wash. A prospect-shaft was sunk at Tres Pifios to the bed-rook, which was reached
in twenty-two feet, when large bowlders were struck. On the bed-rock a prospect of
two or three cents to the pan was obtained. The water came in so fast that operations
were abandoned. In the small gulches, when the bed-rock is reachecl, small crevices
are found full of a very tenacious, grayish-colored cl:1y, and these crevices are always
rich-real "pockets." .Beyond these "pockets" the average of the diggings would be
from one to three dollars a day to the man.
The country is well wooded, pine predominating. Game is plenty, deer being abundant and venison cheap. Beef is also very cheap, selling at eight CL'llts a pound.
SAN BERNARDINO COUNTY.

This is the largest county in the State, containing 10,000,000 acres .
.About three-fourths is barren desert and -the balance fertile valleys
and rugged mountains. The mountainous portion contains many mining districts which in the great quartz excitement of 1862 attracted
the attention of adventurous prospectors and miners; but, with few
exceptions, these districts have passed into obscurity on account
of their remoteness from the lines of t.ravel and their almost inaccessible situation. Among the districts which have survived, and
in which active operations are now progressing, are Holcombe Valley and Dear Valley. Recent discoveries in these districts are now
attracting the attention of mining operators. In the latter portion of
the year 1873 some large ledges of extraordinary richness were discoYerecl in the southern portion of the county, near the San Diego line,
at a phce called Palm Springs. These ledges are found in slate and
granite, and prospect very high in gold. The Palm Consoliuated l\Iining Company, consisting of 1\Iessrs. Buell, Bateman, and other well.known mining operators, is proceeding energetically in the development
of the district.
Holcombe Valley district.-This district is thirty-five miles di~tant
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from the town of San Bernardino and one hundred and thirty miles
from Los Angeles. The elevation is between 7,000 and 8,000 feet. The
Southern Pacific Railroad, when completed, will pass within twenty-five
miles of the principal mines, which are owned by an English company,
and are at present being worked under the superintendency of 1\Ir. J olm
IIaley. This property is incorporated in London under the name of the
Holcombe Valley Gold Mines, limited, and consists of seven parallel
veins containing 1,200 linear feet each. Tbe chief of these are the Olio,
l\Iammoth, and San Bernardino lodes. There is also a gravel-deposit or
flat of 140 acres adjoining and immediately below the mines, to all of
which tlle company bas secured a United States patent. Both the
ledges and the gravel-flat have been worked pretty extensively in past
:years, yielding a large amount of gold. The principal work done by
the present company is on tlle Mammoth lode. Two incline shafts, 320
feet apart, have been sunk on this lode, one to the depth of 170 feet,
and the other lOG feet. From the 170-foot incline, at a depth of 120 feet,
levels have been started each way. Tlle one north toward the lOG-foot
incline is in 117 feet, showing a 2~-foot ledge of ore, valued at $15 to
$40 per ton. Tlw level running south has been driven 45 feet in average
ore. The former owners of the property had stoped out about 40 feet of
the surface of this lode between the two inclines, and had also sunk on
the Olio to the depth of 175 feet, and on the San Bernardino to the
depth of 100 feet, from both of which, including the Mammoth, they
raised several thousand tons of ore varying from $9 to $55 per ton in
value, as proved by its treatment in a small 8-stamp mill. This mill,
which bas sufficient power for ten stamps, has been remodeled; the
new company has put in a new and complete 5-stamp battery, and
intends to increase it to 10 or 20 stamps the coming summer, as may be
required. It is alsu the intention to open up the gravel-deposit the
coming spring. This will be done by pumping the water out of the flat
and drifting out and washing the richer stratum overlying the bed-rock,
which, in other worked portions of the flat, bas been found to be from
4 to 6 feet deep, and to vary in value from 2 to 50 cents to the pan. In
18Q2 there were from 1,500 to 2,000 miners engaged on the shallower
l)Ortions of the flat, with good results. The deeper portions, which. now
form a part of the new company's property, could not be worked with
the rude appliances of that day. The gold in the flat is identical in
fineness with that taken from the quartz-ledges above, and is evidently
a wash from them.
NAPA COUNTY.

It now seems probable that this county, situated on the Coast Range,
north of San Francisco Day, and already celebrated for its valuable
mines of quicksilver, will soon contribute sometlling toward the bullionproduct of the State. Within the past year ledges of gold and silver
llearing quartz, have been discovered on the southeastern slope of the
Saint Ilelena 1\Iouutain, distant some four miles from the celebrated
"·atering place, Calistoga, at the head of Napa Valley. These ledges
rnn parallel on a course of 10° west of north., and dip west at an angle of
;oo. They are about a quarter of a mile apart, and are situated at an eleYation of 2,400 feet above sea-level. The country is well wooded, and
an abundant supply of water is availaLle at a convenient mill-site. For
a loug time it was supposed that the Coast Range was destitute of gold
and silYer bearing veins, and these ledges, which crop boldly, and are
crossed by a 'vell-traveled trail across the mountain, for years escaped
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the attention of tbe prospectors and miners, wlJO were incredulous of
the existence of gold and silver west of the Sierra N m'ada.
These veins, wbich at'e of massive proportions, being from 6 to 10 feet
in thickness on the surface, can be identified for a space of tbree miles,
cropping out boldly at many points and ueing easily traceable throughout that entire distance. The prevailing country-rock is porphyry and
tracbyte, but a heavy band of argillaceous slate constitutes the hangingwall of the lode, which is separated from it uy a thick clay sel \yage.
The vein-matter is composed almost wholly of quartz and ore, the
former nearly pure silex of a reddish cast and the latter a blue sulphuret. Numerous assays made of this ore sbow it to contain from $20
. to $100 in gold and silver per ton ; the value of these metals being
about equal at first, but silver predominating with depth attained.
Lots milled have yielded from $23 to $27 per ton. It is a free ore and
can be worked up to a close percentage of the fire. assay by the cbeapest
and simplest methods of reduction in use.
Of tbe several companies owning on these lodes, two, the Mount Saint
IIelena and the Calistoga, bave been developed; a tunnel, now completed
a distance of 100 feet, is being driven in on the vein, the work being
still in progress. The inner extremity of this tunnel is 200 feet below
the croppings, at which point the lode is about~ feet in thickness, the
whole of it composed of quartz and ore. About 300 tons of good milling ore, removed in the cou:rse of excavating the tunnel, are now on the
dump, the late additions to this lot, which, it is expected, will mill $26
per ton, being of a much higher grade than tbat first taken out. Of the
material remoYed in driving the tunnel, nine-tenths have been reserved
for crusbing. A cross-cutting having lately been made on the 200 foot
level, a large body of ore was broken into of a much higher grade than
any before encountered.
Dr. Ilenry De Groot, who visited this county on a tour of inspection
of its quicksilver-mines, during the fall of 1873, says of this interest:
'Vithont going into a detailed description of individual mines, it may be stated here
tbat this ore occnrs at intervals tbronghout almost the entire length ofNapa County,
the area through which it is distributed being not less than forty or fifty square miles.
The most productive district, however, has for its center Mount Saint Helena, an irregular yolcanic cone situated in the northern part of the county, and rising abruptly on
every side to a height of 3,500 feet. Scattered throughout the foot-hills that encircle,
and the lower ranges that :flank, this mountain, this cinnn,bar-field reaches north and
east info Lake and westerly into Sonoma County. Here more than a hundred company
claims have already been taken np, while the work of prospecting is still actively going on. Some of these claims have a very good and others but an indifferent show of
surface ore. In most cases, however, the croppings, or top deposits, are rich, and often
very extensive. Upon twenty-five or thirty claims a good deal, and upon about an
equal nnmber a moderate amount, of work has been done, the balance being held for
speculation, wHh only.enough work performed to keep possession under the local laws.
In some instances the claimants have not the means to open their grounds, and would
give parties willing to undertake the work a liberal interest for developing them.
Several companies have a large force of men employed, and have expended as much as
fifteen or twenty thousand dollars, aml in a few instances a good deal more, in opening up and improving their mines. The mode of exploration is by open cuts, shafts,
<1nd tunnels, the improvements consisting mainly of steam-en~ines for hoisting, pumpin:r, and blasting purposes, with furnaces, retorts, roads, buildings, &c.
The production of the new mines here ranges from 20 to 200 flasks per month each,
only the Redington, at Knoxville, Lake County, opened many years since, yielding
more than this. At the Redington, 400 flasks are turned out, and it is the opinion of
some that much more might be made were it not the policy of the combination, with
which the owners are in league, to restrict production as a means of maintaining the
present high prices of quicksilver. It is a fact, however, that the ore here has for
some time past been of very low grade, to which cause the curtailed production is no
doubt mainly due. Recently ore of better quality has been struck on the 200-foot
level of this mine, and as the owners have replaced their old furnace with one of the
Knox & Osborne style, larger monthly returns may be looked for hereafter. In this con-
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nection it may be remarked that the opinion so generally entertained that the so-called
quicksilver cornbinat,i on have conspired to restrict the yield of the mines under their
control is most likely erroneous, the falling off in the yield of these mines having been
<lue chiefly to a growing scarcity or a marked depreciation in the quality of their ores,
reducing the product of quicksilver at a time when its consumption was being greatly
extendeJ. But whate\er the cause of the high prices now ruling for that metal, certain it is they have greatly favored the owners of these new mines, they having experienced but little difficulty in getting capital to help outfit and expose them. The
ores in this vicinity, though mostly obtained thus far from near the surface, have
yielded from two to six per cent. of metal-averaging perhaps 4 per cent. In view of
their abundance and tb.e small cost at which they can be mined and reduced, even 1
per cent. ore would leave fair margins for profit. Mining, hauling, and reduction cau
be done here at a cost of five or six dollars per ton, the country about producing the
staples of subsistence in abundance, while wood and water are everywhere in good
supply.

Statement of the Helena quartz-mine, Saint Helena d'istrict, Napa County,
California, reported by W. A. Skidmore.
N arne, Saint Helena; owners, Badlam, Hayes & Deane, and others ;
location, Saint Helena Mountain ; course, ten degrees west of north ;
dip, sewmty-two degrees west; length of chimney, 500 feet; thickness,
4 to 6 feet; depth main shaft, none; total length tunnel, 60 feet; coun·
try rock, trachyte, and porphyry, with seam of greenstone; vein-matter:
gold and silver bearing quartz, freely sulphureted; value, per ton, $20
to $30. Average assays show $25 gold and $12 silver. There were
one hundred and fifty tons on dump in September, 1873, and an abundance in sight. No mill yet erected. There is a paral1el ledge higher
up on slopes of Saint Helena Mountain, but it has not yet been prospected. The existence of a well-defined quartz-vein in the Coast Range
of California is a novelty in the history of mining in California. The
quartz differs widely from the quartz of the Sierra Nevada, having a
granular appearance and a peculiar crystallization.
MARIPOSA COUNTY.

This county, although possessing many quartz-veins outside of the
Mariposa grant, has of late years failed to attract the attention of quartzminers to the extent the merits of its ledges would deserve. Among
the prominent mines not within the boundaries of the Grant are the
Ferguson, (owned in England,) the Washington, Maxwell Creek, and
Rite's Cove. The latter mine is opened by a tunnel 1,400 feet in length
and 7 feet by 5 feet in dimensions, which taps the ledge at a depth of 900
feet. This tunnel will be connected with the main shaft, thereby insuring a supply of quartz for many years.
The Washington mine is located near Quartzburgh, about two miles
north of Hornitos. The company claims 3,000 feet of a ledge, running
northwest by southeast, which pitches south. The ledge varies from 5
to 24 feet in width, and averages about 15 feet thick. There is no visible free gold in the ore. It is highly charged with sulphurets, and pays
an average of $10 per ton in the batteries, and the sulphurets, which the
company reduces at its own chlorination-works, average $60 per tou.
This mine is being developed by two shafts. Hoisting-works, run by
steam, command both shafts. The company has a 20-stamp mill on the
premises, and runs it night and day, crushing 25 tons every 24 hours,
working in mill and mine 45 men regularly.
The only mines in the county which have run with regularity are the
Rite's Cove and the Washington.
Catron's mine, at Buckeye, near Hornitos, courses northeast and south-
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west, and dips 60 degrees southeast. The claim is 300 feet long, aud
the vein about 3 feet wide. Country rock, granite (~); vein-matter,
quartz, yielding about $10 per ton. Depth of main shaft, 60 feet; total
length of levels, 100 feet. The quartz is crushed in a small water-power
4-stamp mill.
The Italian mine, owned by Signor Capidonica, at Hornitos, courses
north-northeast and south-southwest, and dips 45 degrees southeast.
Length of claim, 450 feet; width of vein, 4~ feet; country rock, slate;
vein-matter, quartz, worth $18 per ton. Depth of shaft, 100 feet; aggregate length of levels, 90 feet. The mine has a 5-stamp steam-mill.
There is in general use in this county a peculiar concentrator, the inT"ention of 1\ir. Charles Schofield. These concentrators are said to be
remarkable for their efficiency and economy. They are constructed
mostly of wood, and consist of two or more hopper-shaped boxes placed
over a tank with severa1 compartments, and as many small sluices, three
or four inches in width and about 60 feet in length, leading from the
above tank to another below, which latter is di'Vided into two compartments. A few inches above the real bottom of the boxes first above
mentioned is a false bottom, composed of a screen of perforated shee.tiron, beneath which is inserted a pipe conveying clean water from a tank
above, with at least 10 or 12 feet pressure. A portion of this water is
let off through discharge-cocks on the opposite side of the machine, and
the remainder forced up through the screen with suffieient pressure to
prevent any light and worthless matter from passing downward through
the screen against this upward current. The pulp is conveyed from the
battery through a sluice into the top of the first box, and all the coarse,
heavy sand, and mo~t of the sulphurets, pass down through the screen
and out tl}.rough the discharge-cocks into the tank below; but all sand
and sulphurets which are too fine and light to resist the upward current
of water in the first box pass on into the next, and go through the
same trial again, under diminished pressure, which results in abstracting a finer quality of sand and the remainder of the sulpburets. The
quicksilver and amalgam stop in the bottom of the first box. When
one or more apartments of the tank beneath the boxes are filled with
sand, plugs are removed which let the sand flow into the small sluices,
and a small stream of water is applied, which, with the sand, forms gentle undulations, or sand-riffs, which continually work the sulphurets
down to the bottom, but carry the sand out at the end of the sluice over
the lower tank. When all is out of the upper tank that will conveniently flow out, the plugs are replaced and the stream of clear water continued until the sand is all washed out of the sluices; the sulpburets are
then carried by a stronger current and let out through a gate in the side
of the sluice into the tank below.
On the Mariposa estate, little bas been done during the year except
to prosecute the scheme of a deep adit, entering at the Merced River,
near the Ophir Mills. This adit is run with the aid of Burleigh machinedrills and compressed air. It follows the course of the Linda or Pinetree vein, but keeps outside of the vein in the slate of the countryrock, which can be more cheaply excavated. Several encouraging discoveries have been made on the surface in various parts of the G-rant.
In the deep adit no cross-cutting will be done to expose the vein until
1,000 feet ha\e been completed-probably early in the fall of 1874.
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TUOLUl\'INE AND STANISLAUS COUNTIES.

The mining interests of Tuolumne County comprise both quartz and
gravel. The most extensive gravel-claims are situated beneath the basaltic capping of Table l\'lountain, in the vicinity of Jamestown anu
Jeffersonville. Here mining is prosecuted by means of tunneling under
the capping and drifting on the channel. The gravel extracted is
washed in long sluices, or treated in a machine known as the Cox pan,
which is fully described in former reports. The quartz-mines of the
county have been neglected for several years, but within the past year
several mines of repute have passed, after years of idleness, into the
bands of new owners, who are energetically prosecuting work upon
them. Among this class we may note the Patterson, Souls by, Rawhide,
and others, while many others of equally promising character are
worked by individual owners. Owing to the reluctance manifested by
mine-owners in furnishing information as to their operations during the
year, I am unable to give full details of the condition of the county.
The Patterson mine, which had been idle for nearly five years, recently passed into the bands of Mr. J. J. Corrigan, who immediately
commenced developing the property~ and, within the period of a few
months, bas brought it from a position of comparative obscurity to that
of one of the leading mines of the county. This mine is situated five
or six miles west of Sonora.
The ledge runs northwest by southeast, and pitches to the northeast; the vein is from 4 to 50 feet in width, and both the hanging and
foot walls are well defined. The extent of the location is about 1,900
feet, and is developed by two tunnels run in on the level of the mill, to
which the rock is brought in cars. One of these tunnels is run in on tile
vein, and is now in 450 feet, and 131 feet from the surface. The other
tunnel, (No. 2,) starting at a point 150 feet south of tunnel No. 1, is now
in 240 feet, about 100 feet of which is upon the ledge. The property is
under the management of Mr. D. T. Hughes.
Mr. L. P. McCarty, of the Mining and Scientific Press, who visited the
property in July, says:
The character of this rock in this mine is peculiar. It consists of quartz, slate, dolomite and calcareous matter; is highly sulphureted, and everything between the
walls pays something. The rock is generally low-grade, bnt as the vein is lar~e, easily
taken out and reduced, it will undoubtedly pay a handsome profit; the rock in the
past has run from $4 to $20 per ton. This rock will average about $10 per ton without counting the sulphurets. This company have erected a fine 20-stamp mill, which
js run by water-power. This mill bas a capacity of crushing thirty tons per day,
(twenty-four honrs.) The amalgamation is done by copper plates, silver-plated, and
the ordinary ri:ffie. The sulphurets are estimated to go about $100 per ton.

The Rawhide quartz-mine now bears another name, and is owned by
parties in London and New York. It is located at Rawhide ranch, on
the west side of Table Mountain, and distant about five miles west
from Sonora, on a ledge running northwest by southeast, which dips
to the northeast, and is about 1,'TOO feet in length. The claim has
been lying i<.lle for over six years, for reasons best known to its O\\ners; but they haYe now determined to thoroughly open it up. The
main shaft was sunk to a depth of 280 feet b_y the former owners. The
company own powerful hoisting and pumping works and a first-class
20-stamp mill, capable of crushing 30 tons per day. This mine was for
a long period the leading quartz-mine of the county.
On the Soulsby and the Buchanan, each of which has a brilliant record,
work bas been resumed within the year. The Confidence mine, iu the
granite formation east of Sonora, has suspended operations, owing, it
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is said, to the exhaustion of the pay-shoot. This mine, during 1871,
shipped from $28,000 to $32,000 per month, and its present condition is
a noted example of the uncertainty of quartz-mining, though it illustrates, perhaps, rather the liability of owners to discouragement than
the liability of mines to exhaustion.
To what was said in my last report concerning the App mine, the following may be added, from a manuscript report of Mr. R. B. Noyes :
In the App mine the same relative developments have been proven as in leading mines
on the mother lode. The same poor zone has been passed through, and at the depth of
650 feet a shoot of ore has been cut which affords promising indications of a large,
permanent, and rich body of ore underlying it. Taking, therefore, into consideration
the resemblance of the ores taken from the App and Heslep mines with those from the
mines of Calaveras and Amador Counties; the existence of the same characteristics of
formation and vein-matter; the increasing grade of the ores with the increasrd depth of
sinking; the great width of the veins as at present determined in the lowest levels;
the low cost of mining and milling the ores; the ample facilities for raising the ores,
transpqrting by tramways to the respective mills; the well-arranged reduction-works
of forty stamps; the low price of water-power, and the cost of ext.raction and reduction should not much exceed $4 per ton.
An examination of the work done in th~ course of the development of the Heslep
mine shows that the dead-work heretofore obliged to be done is no longer possible,
since the bottom of the shaft is in its full width and length in pay-ore, and the
cost, there:fore, of sinking is repaid from the value of the ore extracted. The lowest
l evel at the depth of 2i0 feet which has been run south in the pay-shoot 130 feet shows
a large ledge of good pay-ore; ... its average width being at least 10 feet and its milling
value about $8.75 per ton; while this single level gives reserves of several thousand
tons of ore of this character. The average workings upon this property do not at any
point exceed 200 feet in length, consequently there remains much of the ground entirely unexplored, and the later and natural developments at the surface seem to indicate that the most valuable ore-deposit lies south of the present workings, which can
be determined at a small cost by the extension of the present drifts from the shaft.
The surface indications also show that there are ore-shoots lying north of the shaft,
but their extent and value remain undetermined by reason of a want of systematic,
thorough exploration, which increased pecuniary means will afford. While the grade
of the ore of this mine is low, yet at certa,in points rich deposits have been opened,
which have not seemed in any measure to render barren the immediate vein, as frequently occurs in what are known as" spotted mines," but have added to the average value
of the whole body largely. The character of the ore is so regular, evidently increasing with every newly-opened level in depth, the walls of the vein are so perfect and
consistent in their formation, the width of the vein is so great, all of these facts taken
into consideration give to this mine a promise of undoubted permanence and future
wealth.
Since the early part of 1869 the shaft of the App mine has been carried down to a
depth of 800 feet. E'rom the 350-foot level to the one opened at 650 feet, the zone of
ore was found to be comparatively poor in its quality, and the vein variable in width.
At the depth of 650 feet a level was run north upon the vein, which, at a distance of
80 feet from the shaft, encountered the edge of a pay-shoot pitching north, and along
which the level was continued 112 feet to it\' northern edge, thereby opening a shoot
of pay-ore 112 feet long and tlt feet wide, and of the average value, along the level, of
$14 per ton, but in upraising with the stopes for ore its value decreased in a few feet
to $10 per ton, showing that this level was cutting the top of the ore-shoot. This
level was again continued 12 feet beyond the northern edge of the :first shoot, ant1
, there encountered a second shoot 9 feet thick, the rock from which looked exceedingly
·well. At the depth of 708 feet another level was run to the north, and at the distance
of 85 feet encountered the shoot, and the extension of the level along the course of
the shoot gives promise of valuable reserves of ore. The second pay-shoot encountered
in the 650-foot level will undoubtedly be found in the extension of the 708-foot level,
aud tLe character of the rock already determined gives promise of permanence and
richness. An extension of the level at the depth of 770 feet, which has already been
driven 55 feet north, will, without doubt, develop these shoots in still greater permanence of vein, strength, and better quality. At the depth of 650 feet a level has been
driven 110 feet south from the shaft in vein-matter, but no cross-cut has been made
across the vein to determine its true character. It is believed, however, that a crosscut run from the end of this level will develop a well-known pay-shoot, which at the
surface shows rich ore. Six other shoots of pay-ore are known to exist toward the
north end of the mine, though the want of funds to do dead-work has prevented their
*The body of pay-ore is 165 feet long.
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proper development; but this mine is now in a good condition for such development,
and the prompt extension of the present levels ought, in a short period, to develop
new and valuable ore-bodies.
The reserves of ore at present determined to exist, and their known value, the fair
promises of increasing values in the future, the almost certain permanence of the vein
formation, give to these properties a well-ascertained present value, and I think a
prospective value in the immediate future, equal to any of the prominent mines now
being successfully worked upon the same" great lode." With the present ample hoisting-machinery, completed tramways, well-arranged mills and milling-machinery, and
the ample plant at hand, and the continuance of an energetic prosecution of -the work
of development below and along the present opened levels, a thorough prospecting by
drifts and cross-cuts along the course of the vein for other shoots of ore which are
known to exist along the croppings on the surface, and these consolidated properties
cannot fail to yield handsome returns of surplus profits.
The cost of extracting and reducing these ores should not exceed $4. per ton under
full work; the capacity of the two mills (forty stamps) is not less than fifty tons of ore
per clay, making the daily expenses say $200 per day; the average present yield of the
ore from both mines combined cau be safely placed at $9 per ton, which will give a
daily return of $450; less working expenses, as above, $200, and there is a daily net
profit of $250, or equal to $7,500 per month. This result may be said to be "in sight,"
while an improved value which may be anticipated by the developments of new and
lower levels can be safely relied upon to give much larger returns in the near future.

No notice is taken in this report of the value of the sulphurets contained in the ore of the Heslep mine. By an assay made at the Nevada.
metallurgical works in San Francisco, this ore was found to contain 2~
per cent. ofsulphurets, which assayed $142.50 per ton, making the yield
in sulphurets $3.56 per ton of ore. But the· subject of this assay was
one of more than ordinary richness. As concentrated at the mill, the
sulphurets assay $40 per ton, which is equal to $1 per ton of oTe, which,
at least, must be added to the assumed value of the ore as given by 1\'Ir.
Noyes.
STANISLAUS COUNTY.

This county is situated west of Calaveras and Tuolumne Counties, and its eastern portion partakes of many of the characteristics
of the same. The foot-hill country contains rolling hills permeated
with veins of quartz, while somewhat higher we find ranges ami basins
of auriferous gra-vel. One of the most extensive properties of this character in ·the southern mining region is that of the La Grange Ditch and
Hydraulic Mining Company, fully described in the report of 1873. The
company owns a ditch seventeen miles in length, of a capacity to carry
3,500 inches of water. Its supply of water is taken from the Tuolumne River, at the head of Indian Bar. No dam is used. Tlle ditch
starts at a point on the river where a deep pool or eddy exists. The
first 3,000 feet, after the water leaves the river, it is carried in a sunken
flm:ne below high-water mark; thence through a cement ditch for a
fourth of a mile. The calion through which it is carried, after leaving
the river, is one of the roughest in this State. In some places a stone
wall is built to heights varying from 50 to 75 feet. In one place this
company have a flume one and one-fourth miles in length. Ih addition
to a water-privilege which cost originally about $250,000 and employed
1,000 men ten months to complete, the company owns four different sets
of hydraulic claims covering an area of about 900 acres. Since the
completion of the ditch the company has paid several dividends, aggregating $12,500; and the enterprise bas demonstrated the feasibility of
profitably working the ranges of low gravel-bills so common in this and
other counties of the eastern rim of the San Joaquin Valley.
C.A.L.A.VERAS COUNTY.

This county has 26 mills, which crushed. 37,103 tons of quartz during
the year. . Tllere are seyeral mining-districts within its' limits enjoying
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a fair share of prosperity. Among these are West Point district,
where are now being opened several quartz-mines destined ere long to
contribute a large addition to the gold product of the State. .Among
these may be noted the Sanderson, Zacatera, Wolverine, Mosquito, Ohio,
Consolidated, and Prussian Hill. Although sets of blanks were sent to
these and other mines of the district; no returns were received. Various
reasons were given for the refusal, the common one being that the district was not sufficiently developed to make a good exhibit. This reluctance to give information is much to be regretted, since the Commissioner's report is frequently consulted by parties seeking information on
the points provided for in the various blank-headings.
l\Ir. John Rathgeb, of San Andreas, has again placed me under obligations by a full and careful report of the mining interests of his dis-
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List of rnills in San And1·cas dist1·ict, Calavcms County, California, 1·eported by John Rathgeb.

Name of mill and owner.

Power-steam or
water.

Location.

Thorpe's mill, (Thorpe &Sons) Fourth Crossing .. W~ter, 24 feet o>ershot.
Demarest Mill, (Demarest) ... Dry Creek ........ Water, 32 feet overshot..
Garnet Mill, (Lloyd Bros) .... San Andreas ...... .... do ...............
Indue Mill, (William Irwine) .... do ... --- -- - - .... do ...............
McKee MilL ................ Lower Calaveritas. Water, 36 feet overshot.
.J. Ratbgeb's milL ........... .... do ............. Water, 7!feethurdygurdy, 103 feet fall.
~.

5 530

75

10 600

60

5 600
5 500
10 450

60
60
65

10 iOO

70

9$2,000

coo

10

10 5, 000
10 3, coo
10 4, coo

5

9 4,

-1

8

8 6, 000 1::!-15

RE~IARKS.-The ores all contain more or less sulphurets, but in none of the mills have they bt'en
separated from the ore or pulp. Thorpe's mill was running six or eight months; cost of treatment per
ton $1.50. The Garnet Mill was running ten months. None of these mills have concentrators. The
Garnet bas an arrastra, and the Ratbgeb three of Bauu & Guyot's pans.

Mr. J. Rathgeb furnisbes the following items concerning the gra\el
mines of San Andreas district :
The Garnet cement gravel claim is owned by the l\fessrs. Lloyd, in
San Andreas. Length of claim, 2,000 feet by 600 feet in width; course,
southeast to northwest ; width of channel of gold- bearing cement graYel,
300 feet; depth of pay-stratum, 5 feet; channel worked, 1,000 feet in
length by 250 feet average width; number of miners employed, 12;
quantity of pay or wash-cement gravel drifted per man, 12 tubs full,
(200 pounds net per tub;) average per day for ten men, 8 tons washgraYel and 16 tons refuse, (large bowlders left in worked ground;)
ground worked since twelve months, 200 feet in length, 300 in width, 4
to 5 feet in height. Hoisting is done by a 32-foot over-shot water-wheel_;
the same power drives a heavy Mexican arrastra, and the water from
the over-shot wheel is used to wash the crushed cement through sluices.
Drifters are paid $3 and $2.50, car-men $1.50, surface-hands $1.50 per
day. This claim yields regularly nearly $1,400 per month, gross, in fine
and coarse gold. The bed-rock is blue, yellow, and gray slate, worn
smooth. Amount of water used in this claim, 20 inches ; depth of shaft,
42 feet; cost of water, (for day shift of ten hours,) $10.50 per week.
Composition of diluvial deposit from surface down, lava or gray and
white sedimentary cement formation of fine and coarse grain; the paystreak above bed-rock is dark and gray quartz and granite bowlders,
cemented with ferruginous sand.
On the same channel, two miles west, is the Rising Star, a cementgra\el claim, owned by Dyas & Co., in Log-cabin district, Central Hill.
Amount of water used in washing in sluices, 25 inches ; cost of water
per day of twelve hours, $7.50; two air-shafts, 95 and 120 feet deep;
tunnel run into the channel, 1,200 feet long. Eight years' labor were
required, aiter commencing this claim, to reach the channel. The expenditure during this period was $10,000. Width of channel, 150 feet;
thickness of pay-gravel in the channel, 7 feet; average yield, $8 per carload of 1,500 net pounds; quantity of refuse bowlders left behind, about
~of the gross amount, in large, white, and blue quartz bowlders, worn
smooth, coated with iron sulphurets. The pay-cement is fine quartz
sand; small worn quartz pebbles, blue and white, cemeuted by ironoxide and sulphurets; pieces of blue and gray slate and granite; black
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sand of hematite and magnetite. Course of channel, southwest and
northeast. Bed-rock, blue granite, with reefs of blue slate.
The following statement is presented by Mr. W. Aug. Knapp, in relation to improvements upon the Ohio Consolidated mine, West Point
district :
A shaft has been sunk upon the middle vein for hoisting purpm:es
and pumping, the power being an over-shot wheel of 30 feet in diameter,
4 feet face, supplied by water from a ditch above. This wheel will
answer ·to attach and drive an 8-stamp mill as well. Connected with
this shaft at a depth of about 130 feet, there is a drain-tunnel 330 feet in
length, saving the hoisting of water above the tunnel, and at the depth
of 150 feet there is a cross-drift of about 120 feet to the east vein; also,
a raise 32 feet high. North stope open 80 feet, which prospects over
850 per ton. In the cross-drift of east vein a large body of ore has
been reached 80 feet below where it has been worked from above, and ·
in consequence of want of ventilation and to secure greater and better
facilities for working, it was deemed advisable to sink another and more
substantial working-shaft on this vein. This necessitated the purchase
of a steam-engine and boiler, together with permanent hoisting gear,
&c. ; also, the building of a house over the same for protection against
the weather, storage of tools, dry wood for the• engine, &c.
The shaft on this vein has been sunk to a depth of about 150 feet
thus far, and the connection with the lower works have been made, all
being done in the most substantial manner, timbered solid throughout,
being some 42 by 10 feet in the clear, showing a well-defined ledge of an
average thickness of nearly 2 feet all the way down.
These recent improvements have all been made with a view to permanency, and have all been constructed on the most economical principle
it was practicable to pursue. It is designed also to erect an 8-starnp
battery as soon as the weather will permit, thus enabling the comps,ny
to crush its own ores, particularly the low grade, of which the present
shaft will open up a very large amount.
The Wolverine mine, situated in the same vicinity, is about three
miles northwest of Railroad Flat. This company has acquired by purchase and location a series of ledges 2,200 feet in extent. The mine is
developed by one principal incline shaft, now down 300 feet on the incline of the ledge, at which point the ledge averages 32 feet thick.
.Above the 200-foot level it is about 22 feet thick, and at some points
below that level it runs to 6 feet in thickness. The previous development of this mine was by another incline shaft, sunk to a depth of DO
feet, and a tunnel that was run in on the ledge, 208 feet, cutting what
is known in this mine as their south chimney. This company runs its
hoisting-works by a 35 horse-power steam-engine. The same engine also
runs the mill, which is of ten stamps, and has a capacity of 16 tons
every twenty-four hours. The rock now being extracted is from between
the 200 and 300-foot levels, the pay of which averages about $20 per
ton, running from $18 to $27 per ton. In June this company crushed
228 tons of ore, which yielded $5,080, netting a dividend of about $2,000
to the corporation. It employs in all departments some forty men.
There are a number of gold mines worked in this locality. The district has been very much neglected for some years in point of capital,
and the mines have been chiefly worked by Mexicans down to the waterlevel, and hard formation of the country rock. They have generally
found good pay to this distance, and seldom send any ore to the custommills tllat does not yield from $20 to $30 per ton.
The Sanderson mine is at present attracting more attention and
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making a better showing than any other mine in the county. The rock
being obtained from it is exceedingly rich, free golu being diffused all
through the ore. This rock is extracted from the north level, at a
depth of 200 feet, and is estimated by good judges to be worth $40
per ton. The level bas been run about 50 feet in this character of rock.
The vein averages about 2 feet in thickness, the quartz being of a dark
blue color, carrying iron and galena su1phurets, in addition to free gold.
It is estimated that there is money enough in sight to pay $3 for every
dollar tlw mine has cost; and yet prospecting the ledge has scarcely commenced. The mine has steam hoisting-works and a fine Cornish pump,
but no mill. The owners propose to sink the shaft 300 feet deeper-the
sinking to be done by the use of compressed air-and when this is completed, a mill will then be erected to work the ore. The Sanderson is
regarded by its owners as the coming mine of Calaveras County, anu
others who have inspected it speak very highly of its condition and
prospects.
The Garibaldi is situated near Robinson's Ferry, and is now turning
out large quantities of high-grade ore. It is worked through a tunnel,
152 feet long, cutting two bodies of ore aggregating 13 feet in width,
parted by a 6-inch clay seam, the head wall having a gouge of 12 inches,
soft and wet. Average ore from the east vein yields over $30 per ton,
free gold. Water-power is abundant and cheap, the Stanislaus River
crossing the vein at each end of the claim.
In the absence of any direct information from the Gwin mine, I extract the following from the Calaveras Chronicle:
In noting the progress of mineral development throughout the county, attention is
·naturally (lirected to the well-known Gwin mine, in Lower Rich Gulch. The work ot
development is being vigorously pushed, and the prospects of the mine were never
more encouraging. 'L'he ledge-a wide, well-defined, rich vein-has been struck in the
700-foot levels, and the work of" stoping" out the rock commenced. The main shaft
is to be sunk a hundred feet deeper-eight hundred in all-as soon as possible, a contract for the work having already been let. The pay-chimney, which has been mined
through the various levels from the surface down, increases in length and improves in
quality of ore as greaterdept·h is reached. The 600-footlevel is already extended about
300 feet south without reaching the terminus of the pay-shoot. How far the chimney
extends to the north has not yet been ascertained. In the bottom of the shaft the ledge
shows better than at any point above, and there is eYery reason for believing that tt e
vein will continue good through the present and many future sinkings.

In this county are many other mines of value in variouH stages of
development, such as the San Bruno, Good Hope, Dolly Varden, Monte
Christo, Sheep Ranch, and others, but their condition at the present
time is a matter of local rat)ler than general interest. The same may
be said of the gravel and hydraulic interests. This class of property
iR not ''orked in Calaveras County on the extensive scale described in
other portions of this report, since the deposits are not as deep as in
other . counties, though the average yield per cubic yard is somewhat
higher. The Duryea claim, near Mokelumne Hill, affords an example
of successful mining in this branch. At Angel's, Carson Hill, and other
points on the mother lode, (which runs through this county,) quartz
minjng has been very dull, being mostly confined to operations near the
surface on the small veins, the quartz being run through arrastras.
Both th:: Big mine and the Stickle, noticed in former reports, have been
shut down for the greater portion of the year.
AMADOR COUNTY.

This county, which may properly be considered as the second in California in point of its gold-product, is situated on the western slopes of
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the Sierra Nevada, between the Cosumnes and Mokelumne Rivers, two
mountain-streams which form its· northern and southern boundaries.
The belt of auriferous quartz, known as the mother lode, runs in a
general north and south direction through the center of the county,
at an average elevation above the sea-level of 1,200 feet. On this
belt are situated the mining towns of Jackson, Sutter Creek, Amador City, and Drytown, each the center of a group of noted mines, the
most successfully developed of which are the Keystone, Consolidated
Amador, and Kennedy, while man~ others, such as the Oneida, Lincoln,
1\fahony, Bunker Hill, and Pbamix, will soon rank among the leading
quartz-mines of the StHte. The outcrops of quartz in which these
mines are situated are directly on a line with the great quartz-veins of
:Jiat'iposa, Tuolumne, and Calaveras Counties. This zone, known as the
mother lode, seems to have its northern extremity within the limits of
. Amador County, or at least its continuity is here seriously disturbed.
Further north, however, in ElDorado County, the Saint Lawrence mine,
near Georgetown, presents many of the characteristics. of this great
vein. It is, however, remarkable that the deep gorge of the South Fork
of the American River, which crosses the supposed line of the mother
lode, between Drytown and Georgetown, bas not uncovered this vein to
such an extent that its identity can be demonstrated.
Professor Whitney, State geologist of California, says of this vein:
''It is not by any means a continuous bed or vein of quartz, but rather
a series of nearly parallel belts or lenticular masses, with barren intervals between them, but yet arranged nearly in the same course, so that
a straight line drawn in a direction of north 27° west from .Jackson,
Amador County, would either cut or pass through very nearly the whole
of them."
Yet this lode can be traced, by a succession of massive croppings and
other easily recognized tokens of its presence, along a nearly straight
line for a distance of nearly sixty miles. Throughout its entire length,
from the Princeton and Josephine mines, on the Mariposa estate, to the
Keystone mine, near Drytown, Amador County, there occur at intervals vast, wall-like outcrops of quartz, forming an impressive and picturesque feature of the landscape. The vein, in its upper portion, pitches
toward the east at an angle of 45° to 50°, gradually approaching a \ertical position as depth is attained.*
In thickness or width it varies from 1 foot to 50 feet of solid quartz,
but sometimes expands to a width of 100 feet or more, in which case
the vein-matter is partially filled with fragmentary slate and broken
quartz. It is everywhere regularly walled, and uniformly carries a welldefined "gouge" or selvage of argillaceous clay, greatly facilitating the
extraction of its ores. The western or foot wall is slate or greenstone,
and the eastern or foot wall, metamorphic slate, sometimes termed "bastard granite" by the miners.
The vein-matter of the mother lode consists of gray or white quartz,
impregnated with about 1 per cent. sulphurets, and rarely producing
''specimen-rock" or free-gold-bearing quartz. Generally tbe gold is
disseminated throughout the vein-stone in such minute particles as to be
invisible to the naked eye.
The ore does not occur in a continuous channel, but in a series of
chimneys or pay-shoots, separated by stretches of low-grade ore, barren
quartz, or argillaceous slate. The longitudinal inclination of these chimneys is sometimes northward, and at others southward. In vertical con* In this recapitulation uo attempt is made to discuss the nature of the mother lode.
A theory on the subject is suggested in my first report, rendered in April, 1868.-R. W. R.
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tinuity none of these pay-shoots have, up to the present time, been completely cut off; and the experience of sixteen years' exploration on this
lode has demonstrated the fact that the pay-shoots may continue to a
depth where mining, unless there should be a great improvement in the
grade of the ores, will cease to be profitable.
The average yield of ores from the mother lode, or at least that portion within the limits of Amador County, may be stated at $16 per ton,
although the Consolidated Amador has for several years yielded an
average of $20 per ton. This mine is now opened by levels to the depth
of 1,600 feet, and by the main shaft to the depth of 1, 700 feet.
One of the most important enterprises now in course of completion in
California is that of the Amador Canal and Mining Company. This
canal is intended to supply with motive power the hoisting-~orks and
mills of the various mines on the mother lode in this county, in place of
steam, which, owing to the increasing scarcity of wood, is becoming too
expensive a power to permit the mining and reducing of ores yielding
less than $8 per ton. In the prosecution of this enterprise, the ground
was found more unfavorable than was anticipated, and the cost far exceeded the first estimates made; but, for sixteen months, the work was
prosecuted steadily, until the canal was completed to its junction with
the old Butte ditch, a distance of thirty-five miles from the reservoir at
Sutter Creek. At this point it was expected that the old Bntte ditch
would supply sufficient water to meet the demands of the quartz-mining
companies with whom contracts had been made; but, owing to the extreme dryness of the new canal and the great evaporation of· water,
caused by the unusual and continuous heat of the weather, it was found
impracticable to take so small an amount of water through such a great
length of canal, and the attempt was abandoned, leaving, as the only
course open to the company, the finishing of the canal direct to the
Mokelumne River, a distance of nine miles from its present terminus.
According to the reports of General Alexander and Sherman Day,
this additional work can be executed at a cost of from $45,000 to
$50,000, and the expenditure of this amount is alone required to complete an enterprise which will supply a want felt by the whole community, and cause millions of dollars to be taken from the ground,
which otherwise must remain forever untouched. It will not affect
alone the gold of the quartz-mines, but also thousands of acres of land
covering placer and hydraulic claims which have heretofore remained
unmined, owing to the impossibility of obtaining water to separate the
gold from the soil.
Mr. Sherman Day, civil and mining engineer, in his report to the
Amador Canal Company, says:
By a well-establi~hed formula in hydraulics, I estimate that a canal of this area
(19t square feet, and grade of 8 feet per mile) W'heu running full at 13 feet deep,
ought to deliver 51489 cubic feet per minute. General Alexander estimates the delivery at 5,943 cubic feet per minute. These :figures are derived from a reduction of
64,016,640 gallons in twenty-four hours to cubic feet, at the rate of 748 gallons per
cubic foot. The two estimate3 do not differ materially; but probably both ought to be
modified by some co-efficient, derived from actual experiments and measurements, made
on the flumes and ditches of California. Such measarements are extremely rare, and,
when made, have usually been expressed in" miners' inches," an expression as uncertain
as the flow of water itself. I am indebted, however, to 1\Ir. Henry T. Knight, superintendentof the Natoma Canal, at Folsom, (which is a little larger in cross-section than the
Amador Caual, but has a much less fall per mile,) for a measurement which ho made by
repeated observations at a long flume, with floats and current-meters. Comparing the
actual discharge determined by his measurement, with the theoretical discharge due
to the area and grade of his canal, I infer that the actual discharge of this class of
canals, (carrying a cross-section of about 20 to 24 square feet) should be estimated at
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eight-tenths of the theoretical discharge. Applying this to my estimate would give a
flow of 4,391 cubic feet per .minute, and to General Alexander's of 4,754 cubic feet.
A cubic foot is something certain; but as to what a "miners' inch of water" is,
doctors differ widely. Calaveras County uses one kind of orifice for discharge; Amador County another, and El Dorado County has two or three kinds. Each gives a different quantity, varying from lH- to 2t cubic feet per minute. Without incumbering
this report with the minutire of hydraulic computations, I consider that 2 cubic feet
per minute would be a fair and liberal estimate for the inch of water as used in
Amador County. But as a miners' inch, as sold, runs only twelve hours, and the
night-flow is saved up to be used on the morrow, we may estimate that one cubic foot
per minute, flowing twenty-four hours, will provide one miners' inch for twelve hours.
The capacity of your canal will be, therefore, 4,391 inches for twelve hours in each
twenty-four.
The whole length of the canal is forty-five miles, and its cross-section is 5 feet wide at
the bottom, 8 feet wide at top of water, depth of water 3 feet when full, and descent
per mile 8 feet. There are two reservoirs provided for : one of about 4 acres at the
lower end, on Tanner's ranch, near the town of Sutter Creek, at a convenient height
and distance for distributing the water, through pipes, to the various quartz mines and
mills; another of about 1~0 acres, near the New York ranch, on the Volcano road,
capable of holding 84,942,000 cubic feet of water. There are two inverted siphons or
large iron pipes, 32 inches diameter, instead of flumes across wide ravines, of the
respective lengths of 1,690 feet and 1,584 feet. This canal will distribute water-power
and water for amalgamating purposes to eight gold-quartz mines and five quartz
mills-to the Kennedy with 40 stamps, the Oneida with 60, the Amador with 40, the
Lincoln with 20, and the Mahoney with 20 ; and to thP shafts of all the mines named ;
and also those of the Summit Mine Railroad, (now a part of the Amador,) and the
Maxwell mine. These mines are all on "the great mother ledge" of California, in
which the Amador shaft (formerly Hayward's mine) is sunk 1,600 feet, and has yielded
more gold than any one gold mine in California. By a contemplated branc:P. canal, to
leave the main canal on the ridge, the water can be taken across the divide between
Sutter and Amador Creeks and supply power for the 40 stamps of the Keystone mine,
and 40 more of the original Amador mine.

General Alexander estimates that one miners' inch of 21,000 gallons,
falling 380 teet, (during twenty-four hours,) will furnish one available
horse-power, and as the Amador Canal delivers 3,048 miners' inches in
t"·enty-four hours, it will furnish that number of horse-powers where a
fa.U of 380 feet is attainable, and a greater or less number according to
fall.
I quote further from Mr. Day's report:
An average cubic foot of water weighs 62i pounds, and the horse-power of any number of pounds or cubic feet falling through hydraulic pressure-pipes can be easily determined by the tables furnished by the manufacturers of the improved turbinewheels. The entire fall, from the reserYoir down to the Amador Mill, on Sutter Creek,
is about 486 feet. Whether turbine-wheels can be constructed to work well in practice,
and utHize, without waste, all the power of the water at that enormous pressure, I am
not sufficiently informed; but I am credibly informed that it can be done at 300 feet,
and it may, therefore, be well, in estimating the expenditure of water, to provide sufficient for a pressure of 300 feet. In addition to the stamp-mills already in operation,
the owners of some of the mines are desirous of erecting more stamps for the purpose
of crushing low-grade ores, which do not justrfy reduction by expensive steam machinery.
I have already enumerated 260 sta.mps now in operation, or usually running, all .by
steam. At the rate of 1t horse-power per stamp they would rqmre 390 horse-power
for the mills alone.
About one-third to one-half as much more may be estimated for hoisting and pumping at the shafts-say altogether 600 horse-power to be provided for the existing mills
and mines. At 300 feet fall, with a deductio:p. of 25 per cent. for friction and waste of
power, 2-l- cubic feet per minute would furnish about one horse-power. At that rate
the 600 horse-power ·would require 1,350 cubic feet of water per minute.

The estimated surplus, after supplying the contracts already made
with the quartz mines, will be 60,000 gallons per day for general mining
and irrigating purposes.
The total cost of this great work will not be less than $250,000. Its
completion will give facilities for working many valuable mines now
lying idle, as well as opening up extensive areas of gravel and hydran-
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lie ground. This class of mines will be supplied with water at 10 cents
per inch.
Contracts have been made with several quartz mining companies on
the following terms per month:
Companies.
Amador .................... __ .......... _. _. _
Oneida ........................•.............
1\IIa.x,-vell ........... -~---· ................... .
Keystone ............................•.•......

For shafts. For stamps.

$450
300
150
300

00
00
00
00

1,200 00

$1,500
750
900
600

00
00
00
00

3,750 00

Total.

$1,950
1,050
1,0fl0
900

00
00
00
00

4,950 00

On the same basis the following companies would pay for motive
power:
Companies.
Kennedy .................................... .
Downes ..................................... .
Mahony ..........................•••.........
Summit ..........•......•..................••.

For shafts. For stamps.

$150
150
150
150

00
00
00
00

$300 00
300 00

Total.

$450
450
150
150

00
00
00
00

1,200 00

Making a grand total of $6,900.
A notion of the importance to quartz miners of a substitution of water for steam as a motive-power, may be obtained from a statement of
the expense of running one mine wit.h steam machinery. I take, as an
example, the Kennedy mine, at present running a 20-stamp mill, and
hoisting by machinery from a shaft 400 feet iu uepth. The monthly ex-penses incident to steam machinery are as follows:
At hoisting. works :
2 engineers, at $90 per month. . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . $180
50 cords wood consumed per month, at $5.50...... . . . . . . . . . . . .
275,
At mill:
2 engineers, at $80 per month ... _. . . . . . . . . . . . . .. . . . . . . . . . . . . . .
160'
550
100 cords wood, at $5.50 ................................... _.
1,165
Thus it will be observed that there will be a difference of $715 per
month in favor of water as a motive-power at this mine. The wear and
tear of machinery will be about the same.
Mr. W. T. Henson, of Lower Rancheria, in this county, makes the
following estimate of the cost per day of running with water-power a
first-class 40-stamp mill, (750 pound stamps,) capable of crushing 80
tons per 24 hours:
Wear and tear of mill per day. . . . . . . . . . . . . . . .. .. . .. . . .. . . . . $12 00
Four feeders, at $3 per day ............. _.. :. . . . . . . . . . . • . . . . 12 00
Two Chinamen, rock-breakers, at $1.25 • . . . . . . . . • . .. . . . . . . . . . .
2 50
6M
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Two Chinamen to attend concentrators, at $1.25 ............. . $2 50
Two Chinamen, extra work, at $1.25 ................... _..... .
2 50
Oil and lights ............ _................................ .
1 00
One extra man ............................................ .
2 50
Motive power (water) ...................................... . 15 00
Superintendent. _.......................................... .
8 00
Loss of mercury (percentage) . . . . . . . . . . . . . • . . . . . . . . . . ...... .
2 00

60 00
Or, $1,800 per month; while it now costs the Kennedy $1,305 per
month to run a 20-stamp mill (450 pound stamps) with a crushing capacity of only 20 tons per day. The Kennedy mill crushes 500 tons per
month at an expense of $1,305, while a mill of 40 stamps, with waterpower, would crush during the same period 2,000 tons at an expense of
from $1,800 to $2,000.
The leading mines on the mother lode have been described in former
reports. The principal one is the Consolidated Amador, formerly known
as Hayward's Eureka. The report of Mr. Steinberger, the superintendent, gives an account of operations from December 1, 1872, to February
1, 1874, from which the following particulars are extracted:
There has been taken from the mine and crushed at the Eureka ( 40-stamp) Mill
22,465 tons quartz, the average yield of which was $17.91. A large amonnt of deadwork, such as driving drifts, sinking shaft, repairs on shaft, &c., bas been done. The
retimbering of north shaft, from San Francisco to "Green" levels, a distance of 200 feet,
caused a partial stoppage of the working of the mine for over two months, the expense of
which was a little over $6,000. The only surface improvement of any note was the purchase of a new boiler, the cost of which, including the setting, material, &c., was iu
round figures, $fi,OOO. The aggregate length of drift driven within the year was 1,631
feet. The north shaft has been sunk 260 feet, making it now in depth 1,685 feet. The
vein was very large in .the shaft from the " Colton" level to within about 25 feet of
the bottom, where it gradually narrowed down to 4 feet in thickness, and shows that
thickness now in the bottom. The quality of the rock has heen much better in the
last 20 feet of sinking than it was above in the shaft, when the vein was so large.
From the "Colton" level down the vein shows much confusion, and the general
character of the vein differs in look and quality of rock from that in the levels above.
The '' Colton" level has not turned out so well as was anticipated. The south drift
bas been driven 147 feet from north shaft. In starting this drift the vein looked most
promising, and the rock was very rich. Unfortunately it lasted but a few feet, and
the rock became poor the entire width of the vein, and so continued for from 60 to 70
.feet sooth of shaft, when the face of the vein next to the gouge or foot-wall improved in
·quality, about 4 feet of the vein being good rock; it has so continued to the present face
of drift, that portion of the vein on the hanging wall south being poor. The entire vein
was taken out for 60 feet south of the shaft, at which point the hanging wall ran oft'
very fast to the east, increasing the size of the vein; for the 60 feet the vein averaged 8
'feet. The vein became so large that it was deemed best to take about 7 feet of vein
·down on the foot-wa.ll side, leaving the balance of the vein, the thickness of which
has not as yet been tested.
The vein north of the shaft on this level was very much confused and broken for a
distance of some 70 feet, the vein being badly mixed with slate and carrying but little gold. At that point the vein became concentrated, and was in thickness about one foot.
It has been gradually increasing in size, as well as in quality, up to the face of the
drift, which is 120 feet from the shafr. The vein is now in thickness 55 feet, and in quality very fair rock. The quality of the rock has improved very much on this level,
hoth north and south, in the past few weeks, as the mill-results show. The Boulder vein
in "Green" and "Latham" levels is low-grade rock. No stoping has been done on
these levels on the Boulder vein. The rlrifts show a vein in thickness from 18 to 20
feet. So soon as the new.ditcb is completed, which is expected by the 1st of July
next, this rock can be worked with profit by water-power. The eight-hundred-foot
level has developed a very large body of bowlder-rock, the vein being from 15 to 20
feet in thickness. A mill-test from this level shows that it pays from $10 to $12 per
ton. It is believed that there is ore in the bottom of the mine east of the present
workings, since the bottom of the shaft shows. a slate hanging wall, which is not
natural to the vein. The true granite wall is supposed to be farther east. This is to
be tested by a cross cut.
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The ore-statement for fourteen months is given by the secretary as follows:
Ore
crushed.

Average
per ton.

Bullion.

*Premiums.

1'ons.

December, 1872 ................................. ---- ..
.January, 1873 .•.......•••.•.....•....................
February, 1873 .•.•••....•......••.••..•...........•..
March, Hl73 .•••....•........••.••••••..•..•..•.......
April, 1873 ...•.....•..........•...................•..
May, 1873 ..•.••••••.••••..•..••....•..••......•..•••.
.June, 1873 .•••••...........••..•..••.•..••.•.••.......
,July, 1873 ...•....... __ ....•• _.. _•••••••••••.••...•...
August, 1873 ...•...•................•..•••........••.
Sep tern ber, 1873 ...........••..•...•.••..••....••.....
October, 1873 ..................... _..•. _••.••..••.•••.
November, 1873 ...... _..•.. _.••..••.....•• _........ _•.
December, 1813 ..... _................................ .
.January, 1874 .... ------ .. _.................... __ ... ..

1, 503
1, 765
1, 850
1, 650
1, 329
975
1, 302
1,382
1, 520
1, 830
2, 001
2, 053
1, 600
1, 700

io
89
79
55
81
2li
29
84
24
GO
81
74
75
37

S52, 891
44, 107
45, 110
25.859
18,331
11, 28(i
15,524
25,111
28,120
34, 663
44,174
25, 637
10,637
20,836

$35
24
24
15
13
11
11

18
18
18
22
12
6
12

22,460

I

$215 79
196 85
u:o 57
159 08
95 32
65 45
8S 48
131 48
146 89
1f16 2-S
~03 73
145 91
57 43
100 00

--17-91.-16- - -1, 953
26

----~----

Totals ............ ---·-·· ..................... .

19. 08
99
:38.421
67.245
79.3
57.565
92.341
17. 0()
50
94. 13
07.7
48. 794
64. 859
25.669

402,294 70

*The ·mlue of the bullion is usually reckoned on the books, before the actual receipt of coin for it,
about ll per cent. too low. The surplus received for the bullion is charged to prtmium-account.

The statements of receipts and disbursements show the following
items:
Receipts:
Cash from former companies ...................... 00... $64,943 45
Bullion and premium accounts.
404,247 96
Rents and sa1es ...
2, 192 26
0

0.

Total.

0

•

•

•

•

•••••••••••

•

_

•

•

•

•

0

0.

o

0

0

••••

0

•••••••••

0.

•

•

•

•

•

•

•

•

•

0

•

•

••••••••

•

0

•

•

••••••

0

•

•

0

0

•

•

•

_

•

•

••

•

0

•

•

0

•••

0

••••••

0

0

••

•••••

0

......

0

0

471,383 G7

••••••

0

0

••

0

•••

0

••

0

0

••

_

•••••••••••

. . . . . . . . . . . . . .

0

0

0

0

••••

••

0

•

_

•

0

••••••••••••

0

0

•••••••••••••

0

0

•

.

••••

••••••••••••••••••••••••••

0

••

0

•

0

•••••

0

0

0

0

0

•

•

•

0.

0

Total ..

••

. . . . . . . . . . . . . . . . . .

•••••

0

0

0.

0

_.

••••••••••••

0

0

•

•

Disbursements:
Labor, drifting, and stoping ..
Sinking ............. _.. _.. , .. _. . . . ........ __ ..... .
Surface and sundry ..................
Supplies ...............................
Construction and improvement .....................
Mill-labor ......
}!ill-supplies ....
Freighting and teaming .......
State and county tax ...... _.
Salaries, insurance, &c .................
Dividends paid . .
Cash on hand ..........
0

•

•••••••••

•

•

0.

•••••••

0

0.

0

0

0

••••••••••••••

0

••••

•••

0

••

0

0

0

0

0

0

0

••••

0

••••••••

0

••••••

0

0

0.

••••••••••

••••

0

•

$68,464
16,780
20,944
62,820
27,571
21,255
25,895
5,683
13,258
2-t-,544
180,000
4,164

08
74
64
93
05
45
52
67
G±
39
00
56

471,383 67

The assets of the company, exclusive of the mine itself, are valued
at $142,000 in buildings and machinery, and $37,752.19 in supplies, furniture, animals, &c., one hundred tons of sulphurets on. hand being
reckoned as worth $10,000.
Among the promising of the newer mines is the Kennedy, situa.ted
one mile north of the town of Jackson, and owning 2,000 linear feet of
ground, with mill-siteR, water-rights, a 20-stamp mill, and effective
steam-hoisting works. The quartz-croppings· are bold and prominent,
running along the back- bone of t.be hill on a general course of north 20°
west. The formation is slate on the west, with metamorphosed slate on
the east, and the ledge dips east at an angle of 450, with a tendency to
pitch at a steeper angle as depth is attained. The Kennedy is opened
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by two shafts, each provideu with powerful hoisting-works, ample for
sinking 1,000 feet. Se-veral chimneys have been discovered within the
limits of the company's ground, and two of these have been extensively
developed. 'rhese are respectively termed the Kennedy and the Pioneer
chimneys. The Kennedy chimney has been developed to a depth of 400
feet, and found to be 150 feet in length, showing at the lowest level an
undisturbed ledge. Its width varied from 2 feet to 12 feet. The
Pioneer chimney is situated farther south, near the junction of the
Pioneer ground, and was opened from a level driven southward from
the new or lower shaft. This remarkable ore-body has expanded from
a mere seam to a width of 18 feet at the Pioneer line. Its length in the
Kennedy ground proper i~ 170 feet) and it is doubtful whether the full
limit has yet been reached. Even should this be the case, and the
ledge should contract in the ratio in which it bas widened, it will prove
to be one of the most 'extensive ore-bodies opened on the Mother lode.
The south workings from the old shaft have not been driven far enough
to open this ore-body, and it may, therefore, be looked upon as" virgin
ground." The chimneys are separated by contractions of the vein, generally filled with a dark-colored talcose matter, termed "gouge.'' The
foot-wall maintains a uniform dip throughout the whole extent of the
ground opened. The Kennedy Company run a 20-stamp mill of 20 tons
capacity per day, which is kept runniug with regularity by the employment of six miners. In consequence of the width of the ledge thi~:~
small force has been enableu to keep the mill running almost without
interruption during the past two years, from November, 1871, to November, 1873, inclusive. During that period the product of bullion
bas been $183,427.40. Calculated on an average run of twenty-five
days per month, (omitting Sundays and holidays,) and eleven months
for the 3·ear, (allowing for periods of repair,) or two hundred and seventy-five working-days per annum, at 20 tons per day, the total yield
for the two years has been 5,500 tons, yielding an average of $16.67 per
ton. This confirms the owners' statements, that their rock has yielded
from $10 to $20 per ton, according to the portion of the mine worked,
the Kennedy chimney having yielded a higher grade of ore. than the
Pioneer. The labor in this mine is a small item of the expenses, owing
to the width of the ledge. At the period of 1\fr. Skidmore's visit six
miners were employed, of whom four were running drifts and two stoping. This small force kept the company's mill supplied, running 20
tons per twenty-four hours.
The following statement of the monthly expenses of the Kennedy
mine may prove o,f interest as an example of the cost of working a
mining property in this portion of Amador County:

JJfine expenses.
Superintendent, per month, (for mine and mill)._ .... ~. _...... _.·. $400
Foreman, per month ..... , ... - .... - ..... - .. _..... _.... ..... __ .. 200
3 miners, at $77 each ....... __ ............. __ . __ ..... . . _... _. . 231
3 miners, at $67 each __ - . _. . __ .......... _. _........ __ . . . . . . . . 201
2 engineers. at $90 each. _- .... _. __ . ...... __ .. _.•.......... _. . 180
2 landers, at $67 each .. - ... " - .. - ....... -- . - ... - . - ... - ..... , . ' 134
1 outside man. _. _.... _........... __ . . . ... _..... __ . . ..... _. .
67
1 blacksmith ...... _. _..... _. . . . . . _.. _ _... _..... ____ . . . . . . • . . . 100
1 carpenter .. - .. -- ....... - .. _..... __ . _..•...... _. _. . . . . . . . . . . 100
50 cords wood at hoisting-works, at $5.50. ____ . ___ . ... _.... _... 275
Total - - .. - •................. - .................•........ 1, 888
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To this may be added wear and tear of machinery, gunpowuer,
candles, steel, &c., of which no record has been kept, but which may be
placeu in a general estimate at $112 per month, thus making an expense
of $2,000 per month, or about $4 per ton for mining. This, of course,
includes all " dead work" incidental to keeping the mine opened in
au vance.
Mill expenses.
Amalgamator, $100 per month ........................... ·.... . $100
2 engineers, at $80 per month ................................ . 160
3 feeder;s, at $50 each and board, say ..................... . ... . 200
1 sulphuret-cleaner _............. . ........................... .
80
100
Wear and tear of mill ..................................
100 cords of wood, at $5.50. . ....... __ ....................... . 550
20
Loss mercury, per month, (estimated) ......................... .
20
Oil and lights, (estimated,) per month ......................... .
>

••••••

1,230
Perhaps no better example could be given of the relative expense of
crushing by heavy and light stamps, and of the relative expense of steam
and water as a motive-power, than tbat afforded by a comparison of the
estimate of l\fr. Henson with the actual cost of running the Kennedy
mill.
The expense of mining is therefore · $4 per ton, and of milling $2.46
per ton, which has afforded a net profit of about $10 per ton for two
years past. The expense of mining would of course be materially reduced if 40 instead of 20 tons per day were produced, as it would not
require any additional expense above ground, at the hoisting-works,
but orily a slight addition to the mining force.
Mr. W. F. Aram, one of the editors of the Sutter Creek Independent,
bas recently visited the leading mines of this county, and furnishes
the following description of the present condition of two of them. '\Yith
respect to the Amador consolidated, be says:
At what is known as the 800-foot level--beinz, however, only auout 700 feet from
the surface, some error having been made in its first measurement-rock is being taken
from the bowlder-ledge. The true ledge lies east of this and was partly worked on the
north side of tlJe shaft when the mine was under Hayward's management, but bas
not been worked to the south of the shaft. The bowlder-ledge is about 30 feet in width,
the. rock averaging about $10 per ton. The width of the main or true ledge is probably about 10 feet, aucl the rock of better quality than that of the bowlder. It is the
intention to work around to the main ledge on the south side of the shaft, and then
work southerly to the Badger shaft, about 75 feet distant. Iu the Latham level, 1,350
feet from the surface, a drift. has been run northerly 450 feet. The last 80 feet of this
drift is in the bowlder-ledge, 'which will here average at least 30 feet in width, and in
value fi·om $8 to $12 per ton. In the Latham level its wiuth has not been determined,
no hanging wall having been reached as yet at the end of the drift, nor is it known
how much farther it extends northerly. In the Panama level, 200 feet above the Latham, tlJe ledge is shown for a distance of 545 feet, and will average for tba,t d•stance at
least 12 feet in width, being in some places 40 feet wide. In the San Francisco level,
110 feet above the- Panama, a drift bas been run 180 feet, in the whole of which the
ledge will average about the same as in the Panama. No rock of any consequence bas
been taken from any of these levels except that necessarily extracted in running. and
it there ore remains almost l}ntouched from the 1,350 to the so-ca,llecl 800 -foot le...-el.
TIJis bowlder ledge dips northerly. It is an enormous body of ore, and though of comparatively low grade, can be profitably worked. The principal work upon the main
vein is being done in the Colton level, which is 1,555 feet below the surface. At this
point there is a magnificent ledge, and much of the rock is exceedingly rich. This
lPvel h.as been run southerly from the shaft 125 feet. For a distance of 80 feet fi·o111
tl.Je shaft the average width of the vein was 6 feet; at that point, however, it widened
rapidly, and altlJough the drift is being run 15 feet wide from the toot-wall, there is
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still a solid body of ore left tipon the hanging wall, and the width of the ledge for the
last 40 feet and beyond is unknown. To the north of the shaft a drift has been run
100 feet, the ledge being 3 feet in width. The rock in this level averages from $20 to
$30 per ton. On the north side no stoping of any consequence has yet been done, and
on the south side the stopes have only been run up about 20 feet. The main shaft has
been snuk 90 feet below the Colton level, rendering the total depth of the mine 1,645
feet. At this point a new level is to be made. The rock in the bottom of the shaft is
good. The water is raised from the bottom of the shaft by means of two steam-pumps
to the Panama level, from which point it is hoisted in buckets through the Badger
shaft. An average quantity of 80 barrels or 20,800 gallons is hoisted daily. The ventilation throughout the mine is excellent. The average number of men employed
under ground is 74.
In the Mahoney mine, considerable drifting bas been clone at the 500-foot level, but
no work is now going on there. The water, of which there is a considerable quantity
in this level, is collected in reservoirs, from whiP-h it is forced to the surface by means
of a steam-pump. At the 600-foot level, 620 feet below the surface, a drift has been
run north along the leoge 170 feet, for the purpose ofprospecting. This drift runs the
entire distance through vein-matter, and was run close to the hanging wall, but at
short intervals cross-cuts were run westerly to the foot-wall, showing the width of
the ledge to be about 50 feet. The ledge-matter is a white quartz containing some sulphurets, and occasionally rich spots are found containing free gold; but the rock as a
whole is not rir.h enough to pay for working. It resembles very much the" bowlder
ledge" of the Amador mine, though not of so rich a quality. In this drift a wedge-shaped
body of _rich rock was found of com;iderable extent. This body bas been worked out
upward, but none of it bas been taken out below the drift, though there is undoubteclly
a quantity of the same character of rock still there. At various points in this drift
where cross-cuts have been run, a vein or seam of black gouge is found extending
through the ledge-matter a short distance from the hanging wall, parallel with the
ledge, and dividing it into two portions. This is considered favorable, as an indication
that the true ledge is becoming divided from the bowlder. The water in this level is
collected in a reservoir capable of holding all that collects in twenty-four hours. From
this reRervoir it is hoisted to the surface in the bucket. The shaft is down 30 feet below the 600-foot level, or 650 feet below the surface, and is being sunk as rapidly as
possible. The rock in the bottom is similar to that above, not sufficiently rich to work
but containing occasional rich spots. All the work about the mine bas been done in
an excellent manner, and reflects much credit upon the superintendent and his f()J;eman,
Mr. Joseph Bath. It is intended to sink the shaft at least 300 feet farther.

A correspondent of the Amador Ledger gives the following account of
a rich portion of the county which bas been somewhat overlookeu:
Between Butte City and t.he Mokelumne River, in Joe's Gulch, a newly-discovered
quartz-ledge is being opened by Adam Smith & Co., which promises to become
one of the best-paying mines in the county. The shaft is at a depth of 25 feet; the lode
is 4 feet in width, and 6 inches of the ledge, just adjoining both the foot and the hanging walls, shows free gold in considerable quantities, and it 'is estimated that much of
the rock taken out will pay at least $60 to the ton.
*
~r
*
In a direct range, and not f,u from where the prospecting of this ledge is being
done, is located what is known as the Wiley Mine. With the exception of a few months'
prospecting, it has remained unworked for the past fourteen years. As far as
''mrked, it bas proved to be what is usually termed a "pocket-mine," though nearly all
the rock taken from the lode paid extraordinarily well for crushing. At the time it
was being mined, between the years 1855 and 1858, the lead yielded enormously, paying
from the very surface, with increasing plentifulness, till 50 feet in depth was reached.
The '' chimney" of the ledge is about 100 feet in length, and bas been pretty thoroughly worked to the lower level, and the most of the gold came from pockets in the
decomposed quartz. It was not unusual to find from $100 to $500 to the pan. One
nugget of $700 in value was found on the very surface. The want of sufficient capital has long prevented the further development of this extraordinary mine ; but work
on it will be resumed the coming spring.
A few years ago a pocket was found a short distance below the Wiley lead, on the
northern slope of the hill, from which $1,000 was panned ont in two days by a couple of
boys, who had discovered the gold where it cropped out of the surface of the bed-rock
iu a race wllere water had been run in mining off the surface-earth. This rich mass
of decomposed quartz had every indication of being a slide from the main Wiley lead.
On Murphy's Ridge we find, for nearly a mile in length by three-fourths of a mile in
width, one nnitorm mass of gold-bearing quartz-veins, interwoven in slate and granite,
and all dipping toward the center of the ridge, thus unmistakably indicating a concentration in the direction of the Mother lode, which is rationally supposed to be
not very remotely sunk beneath the surface of its almost numberless tributaries, of
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which so many have heretofore afforded a treasure to fortune-seekers, while those which
are now being worked still continue their remunerative yields. The priu~ipal composition of the shallow earth capping the ridge seems to be decomposed quartz, and all
contains more or less gold. The best pay thus far has usually been found in pockets,
commencing immediately underneath the surface-dirt and extending to various distances of not very great depth. Several years ago a company of three Germans took
out in a pan, in less than half a day, $5,000, all the gold being nearly free from undecayed quartz.
The section of the ridge at present bearing the most favorable indications is in the
immediate locality known as the Sylvester claim, which bas been almost continuously
worked for the last fifteen years, and, considering the limited manner in which the
labor on the mine has been prosecuted, it has paid astonishingly well. The slate, with
which the quartz is profusely intermingled, is much broken and decayed, and bas gold
entirely through it. The style of working the claim has been, and at present is, to dig
and pulverize the slate and rotten quartz during the dry portion of the year, panning
or rocking the pockets found in the mean time, and then wash the remaining part during the winter season. Much of the decomposed quartz and slate is thickly stndued
with sulphurets, which are richly and visibly impregnated with gold. For a mile distant from the lower end of the ridge, toward the Mokelumne River, the same singular
formation continues, and, though not as thoroughly worked as Murphy's Ridge has
been, many rich deposits on the range have been found, among them the noteu Spanish mine, located near the head of Spanish Gulch. Like the ridge of which I have
been speaking, this whole section remains undeveloped, solely for the want of necessary prospecting means.

The prospects of Amador County were never so flattering as now.
The advances which are being made in the various industries are foundeu
upon the great natural resources of the county, and are of such a nature
that they will be permanent and lasting. The mines are paying better
than ever, and the work of the past few years in gold and silver mines
here and elsewhere has shown conclusively that the greater the depth
the richer and more permanent the ledge. At a depth of 1, 700 feet the
Amador mine has an excellent ledge of rich rock, and in the lowest
levels of the Lincoln and North Amador mines the prospects are quite
as favorable. The developments of the Lincoln mine, made during the
past few months, render tlie present milling facilities of that company
entirely inadequate, and a new 40 or 60 stamp mill will be erected next
year. The 20-stamp mill with which their crushing is now done is of
old-fashioned construction, and of comparatively small capacity. But
even with these facilities, such is the richness of their rock, that their
monthly proceeds reach a remarkably high figure.
The coal-beds are also supposed to be very extensive, and considerable prospecting is now being done, with every prospect of success. One
mine, near lone City, has furnished the quartz-mills of Sutter Creek,
Amador City, and Oneida Valley nearly six thousand tons, at a cost to
the mill-owners of about $2·4,000, or $4 per ton.
There are two copper-mines in the county, which are paying and permauent. The Cosurnnes mine, situated near Michigan Bar, keeps forty
men employed, and reduces the ore at the mine by smelting, making it
yield about forty per cent.
The Newton Mine, situated three miles east of lone City, on the Jackson Road, iR in a very flourishing condition. The company has taken
down all the old machinery and put up new. The ore is worked by the
leaching process, and reduced to 90 per cent. This mine keeps twentyfive men employed.
Near Lower H.ancheria two mines of promise have been opened during
the year-the Gold Mountain and White Mountain. Both of these
mines show vast croppings of quartz of fair quality, said to be so situated as to admit of extraction and milUng for ~ess than· $2.50 per ton.
A 40-stamp mill will be erected on the Gold 1\:lountain early in 187 4.
The returns of the county assessor show fifteen quartz-mills. w·hich
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have crushed 81,000 tons of rock. This, if correct, shows a great fan:
ing off in the business of quartz-mining. The county contains hundreds
of undeveloped quartz-mines, which will be prospected on the completion of the Amador canal.
Between Jackson and Drytown, we find a line of quartz-mines on the
Mother lode opened at depths varying from 300 to 1,600 feet. A local
agent was employed to obtain returns from this group of mines, but he
was not successful, owing to the reluctance of owners to furnish information. Such returns as have been been filled show the general condition of mining on the Mother lode, and are given below.
The London and California Company, owning the Erie, Pennsylvania,
and Original Amador, has stopped operations on the first two mines,
having spent during the last six months of 1873, upon the Erie, £4,863,
to produce £884; on the Pennsylvania, £3,429, to produce £1,380; and
on the Amador £4,115, to produce £1,659. In December, the Amador
shaft was down 260 feet, and work will for the present be confined to
deepening and exploring this mine. The proceedings at the annual meeting, just held in London, indicate much keen disappointment among the
stockholders, who had been led by reports, 'b ased on the mill-returns of
former proprietors, to expect some £76,800 profits annually. It is probable that the mill-returns were genuine, but that the mill had been run
on selected rock, far richer than the apparent reserves of the mines. A
trick of this kind is hard to detect, in a case in which even the rich rock
is of too low grade for ordinary assays.
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EL DORADO COUNTY.

The gravel ranges of this county were fully described in a former
report by Mr. W. A. Goodyear, of the State geological survey, and also
by M. D. Fairchild, of Georgetown, and E. N. Strout, of Placerville.
Since the publication of the descriptive matter furnished by those gentlemen, there has been but little change in the status of hydraulic and
gravel-mining of .the county. The owners of mining-ground are awaiting the completion of the three great ditches now in course of construction, for the purpose of furnishing to the mining-region of the central
portion of the county an abundant supply of water. These projects are
known <:tR the ElDorado Water and Deep Gravel Company, the Mount
Gregory Water and Mining Company, and the California Water Company.
TheEl Dorado Water and Mining Company was organized for the purpose of supplying water to the mining-region in the vicinity of Placerville, where there are many thousand acres of auriferous gravel-beds
and channels of known richness. The :first steps taken by the company
were to acquire, by purchase, all the property-rights of the old South
Fork Canal Company, with some extensive and valuable mining-ground
connected therewith, and also of the Gold Hill, Iowa, and Weber ditch
companies, aggregating some one hundred and forty-four miles of
ditches and flumes, the construction of which formerly cost from
$800,000 to $1,000,000. The three latter, however, only afforded water
for a few months in the year, and even the South Fork, although it took
its water from a perennial source, had a capacity of only 1,000 miner's
inches, and was too low to reach many rich localities. Embraced in
these water-rights ·:tre some eighteen or twenty lakes at the summit of
the Sierras, which feed the various tributaries of the South :F ork of the
American River, from which this company propose to take their water,
at an elevation of about 4,000 feet. These lakes and tributaries have
a water-shed of about two hundred and eighty square miles, and
as the former are some ten miles square in area, they constitute a
perennial source of an abundant supply. Their storage capacity, howeYer, can be greatly increased by the construction of dams, upon which
considerable work "has already been done. The company proposes to
make a considerable number of artificial reservoirs, to catch the
water at points where the conformation of the country is favorable
for such purpose~. It will commence in the early spring the construction of one of the largest canals for mining purposes ever made in the
State. The extensive area to be supplied by this company was in early
times among the most productive of -the placer regions of the State.
The California Water Company and the Mount Gregory Water and
Mining Company are proceeding vigorously with their ditches, and the
benefits of their operations are already felt in an increased bullion product of the portion of the country supplied by them. Both of these
works, the details of which were given in th(}report of last year, will
be completed during the year 1874.
Tllis county presents many singular and remarkable phases in the
mode of occurrence of the precious metal, as instanced by the so-called
"auriferous porphyries 7' of Placerville, the foliated and plated gold of
the Cederberg, the granular gold of the Sliger, the crystallized specimens of Spanish Dry Diggings, and the seam-diggings of Greenwood
and Georgetown. Within the year a still more remarkable and exceptional development has occurred in the vicinity of Placerville, and is
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described by a writer in the Democrat, substantially as follows: (I have
omitted a few extravagant adjectives.)
The Stnckshlager claim has been yielding after the manner of" the good old days of
'49." In one spot 40 ounces were obtained from a single pan of the deposit, gathered up
without sclect.iou from its native bed. Another panful scraped from the slanting bedrock yielded over $100. The gold is of extra fine quality, has a rusty-sometimes
quite black-appearance, a,nd is found in a seam or small ledge of conglomerate material. This pay-streak crosses the point of a spur that makes out into Granite Creek
from tho main ridge. Tho rich seam varies from one and two inches up to a foot in
thickness, rmming nearly parallel with the creek-and toward the m~tin ridge in a
westerly direction. The components of the pay-streak are rotten quartz, ferruginous
ta.lc, a black substance resembling plumbago, and other substances, all of which, bowever, are equally c!Jarged with gold, bright, rusty or black, from the fineneSs of ilour
to the scraggy piece worth a dollar or more. On the clay incline which serves for
foot-wall to this novel pay-streak, and which has a slope of twenty-two to thirty degrees, on a stripped surface of 18 by 40 feet there was hardly' a space of 6 inches square
upon which a liberal showing of gold was not visible, and in places there was almost
as mnch of the preci(;ms metal as of baser substances. Here it was in quartz that
clung like a coating of plaster to the bed-rock; in another place it flecked the soft
material that we would dig out of the soft bed-rock. The discovery of this deposit,
like many other of the best mining discoveries iu California, was partly accidental.
Stuckshlager and others bad worked in the bed and banks of Granite Creek, generally
making good pay, until they reached a small ravine that makes down from the upper
side of the spur above described. Above that in the creek there was little if any gold.
But little by little Stuckshlager crept up the steep point, finding a patch of pay-dirt
here and another there, until the brow of the spur was reached and the wealth-bearing
seam, the source of all his previous small findings, was struck. His process is to pick
down and wash off in a ground-sluice the overhanging slate~ thus laying bare the
shallow hut rich pay-streak, sluicing down both sides of the point and obtaining rich
pay in both directions. Discoveries that are believed to be extensions of this deposit,
having every appearance of being rich, have been made in the main ridge to tho north
and across the ravine to the south, in both cases several hundred feet-that to the
north being from a quarter to a half mile-from the scene of Stuckshlager's operations.

The" seam diggings'' of Georgetown and Greenwood are thus described in the same paper:
The most extensive and successful operations in this line have been in the Nagler
and Peterson claim at Greenwood, the Whitesides claim and the Blasdel (formerly the
Hart) claim near Georgetown. The Nagler claim has paid enormously, but we have
no exact information of the gross yield or net profits. The Whitesides cla.im is credited with a gross yield of $30,000 ·last year, of. which it is presumed that $22,000 to
$25,000 was profit. The Blasdel claim has not been as thoroughly opened nor worked
as long as either of the. above named. No two of these seam mines are alike, except
in general characteristics, but a description of one will give some idea of the others.
In all there are seams of decomposed or rotten quartz, imbedded in slate of similar
consistency. In the Blasdel claim there are several seams-perhaps a dozen or morewhich, with the soft slate in which they are imbedded, fill, at the surface, a space of 60
or 75 feet from east to west, narrowing and coming together as they descend, inclosed
by walls of slate. The course of the quartz seams and their slate casings is northeast
and southwest. The position of the quartz seams and soft slate ledges varies from an
almost vertical to an angle of twelve or fifteen degrees. The novelty of the mining
consists in the fact that gold-bearing quartz and slate casings are of such consistency
that the.v can be readily quarried, pulverized, and separated from their precious contents by hydraulic power and process. With a good "face" on a ledge, sectionally presented, more ground can be moved with the same amount of water and pressure than in
the average of gravel hydraulic claims. It is but seldom, and then generally owing to
the position of the strata, that powder has to be used, to loosen a ~ank. In the Blasdel
claim an opening 250 feet long and 60 feet deep, and from 15 to 75 feet wide, has been
made in a little over one season's washing. They own a ditch which is about four miles
long, with some other smaller ditches that catch waste water, and from these they lead
the water through 1,700 feet of 9-inch iron pipe to their claim. At a depth of about 70
feet all but two of the quartz seams in this claim have come together, and in a shaft
sunk about 30 feet below the bottom of their cut they have decomposed quartz nearly
10 feet in thickness, of the consistency of a tolerably compact sand-bank, and this has
yielded on assaying tests at the rate of $18.75 and $19.25 per ton.

The returns of the county assessor show forty quartz-mills, of wllich,
however, but few have run during the year. Most of them are tlle mon-
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uments of the folly of incorporated companies which, during the quartz
excitement of 1862, erected mills before the mines were opened. Neverthelrss, the county is intersected with numerous quartz-veins of promising appearance. There are several quartz-mines working on a large
scale, from which it has not been practicable to obtain returns. The
most important mines are the Saint Lawrence and the Cederberg, of
which the returns are given below.
Statement of the Saint Lctwrence JJ,-Jine and J.lfill, Kelsey District, Eldorado
County, for the year 1873. Reported by Charles R. Edwards.

Owners, Saint La wreuce Gold Miniug Company, limited, San Francisco
and I.~ondon ; vein, course northwest and southeast; dip, 450 east; length
of claim, 1,800 feet; average thickness, 3~ feet; depth of main shaft,
500 feet; total length of drift~ 800 feet; country-rock, slate, Yein-matter, gold-bearing quartz, with half of one per cent. sulphurets; number
of tons raised and milled, 81062; bullion product, $141,002.13; average
per ton, $17.49; steam-mill, 75 horse-power; 20 stamps; weight, 750
pounds; drop, 6 to 8 inc>he~, 75 times per minute; one \Vheeler pan and
settler; 4 Handy concentrators; cost of mil1, $35,000; daily consumption of wood, 5 cords; crushing capacity, 25 tons per twenty-four hours;
loss of mercury! ounce per ton; stamps employed, 20 for eleven months,
30 for one month; running cost, $5 per ton; milling cost, $2 per ton;
miner's wages, $3 per day; averag~ number of miners employed, 40.
Statement of the Cederberg .1W.ine and JJ,fill, Grecnwoocl District, Eldorado
Cmmty, for the year 1873. Reported by D. Jlr[. Boker.

Owners, Cederberg Gold Mining Company; course of vein, northeast and southwest; dip, 70° west; main shaft, 220 feet deep; drift,
120 feet in total length; country-rock, metamorphic slatP, vein-matter,
quartz; value, $10 to $100 per ton. This mine is noted for rare and
beautiful cabinet specimens, showing foliated and plated free gold.
Stamp-mill; water-power; 10 stamps; weight, 600 pounds; drop, 18
inches; no pans; no concentrators; capacity, 12 tons in twenty-four
hours; cost of mill, $6,000; running time, 10 months; quantity of ore
mined and milled, 1,150 tons; yield, $74,000; average per ton, $65; cost
of milling per ton, $2.20 ; miner's wages, $3 per day; number of miners,
29. rrhe above ~rield does not include specimen rock not milled.
PL.ACER OOUN1'Y.

The principal quartz mining districts of this county are Auburn and
Ophir, situated in the rolling foot-hill country on the eastern rim of the
Sacramento Valley, about 700 feet above sea-level. In this Yicinity, the
predominating formations are granite and metamorphic slates. The dip
of this formation is nearly vertical and the strike north 20 west, to
north 45 west. The veins have ·t he same strike, and in most instances
are nearly vertical. The slates extend to about three miles southwest
of the town of Auburn, where a belt of granite comes in and continues
down to the level of the Sacramento Valley.
The metalliferous belt varies in width from three to five miles, and
consists of metamorphic slate, trap, and granite. 'l'he ore- bearing veins
varJ~ in thickness, when in slate, from 18 inches to 4 feet, and in granite
from 1 to 2 feet. The ores contain gold and silver, associated with
pyrites of iron, and occasionally copper, blende, antimony, and arsenic.
Pockets and nests of gold are occ:tsionally found, containiug gold to
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the value of from $100 to $100,000; but the general average of the
better class of ore, exclusive of these pockets, rarely exceeds $100 per
ton, while a large proportion yields from $12 to $16 per ton of 2,000
pounds.
The eountr:v within the limits of the auriferous belt above described
is intersecte<fby numerous veins of gold-bearing quartz, among which
are found some of the prominent mines in the State-among others the
Green Mine, the l\fina Rica, and the Saint Patrick-the latter being
situated in the granite belt near the point of contact with the slates.
The decomposition of these, and simHar veins, enriched the ravines and
gulches of the neighborhood, and formed the rich placers of Auburn
and Ophir ravines. It was not until these shallow placers were exhausted that attention was attracted to the quartz veins as the source
of the placer gold .
.The principal characteristic of the quartz veins of Auburn and Ophir
districts is the ext,r aordinary richness of the pay chutes or chimneys,
and, so far as developed, their uniform continuity in depth. The veins
are rarely of great width-varying from 18 inches to 2-2- feet-and, with
the exception of the "chimne.vs," carry what is considered in this district a low grade of ore-from $12 to $18 per ton. This, however, admits of a fair profit on mining and milling. The occurrence of such
chimneys is rather the rule than the exception in this district, and the
yield from this source may be considered as the most remarkable in the
history of quartz mining in California.
The Saint Patrick Mining Company, of San Francisco, has acquired
by purchase, locat1.on, and consolidation, an extensive and valuable
property ,i n Ophir district, and is now taking rank among the leading productive quartz mines of the State. During the fiscal year ending October 30, 1873, a year devoted mainly to exploration and "deadwork," the company extracted and milled from its own ground 3,149
tons of ore, and worked at custom rates for other parties 991 tons, making a total of 4,140 tons, which y'i elded an aggregate of $69,595, or an
average of $16.81 per ton on the whole amount crushed. This is considerably ]ower than the standard yield of the Saint Patrick ground
proper. The average was reduced by t,he working, on custom account,
of several batches of ore which did not pay the expense of milling.
Mr. J. H. Crossman, superintendent, reports to the company the following statement of work performed during his administration, a period
of fifteen months: Workings of main shaft sunk, .835 feet ; drifts
driYen, 1,315 feet; air-shafts, 75 feet; cross-cuts, 67 feet; wings, 15 feet.
Mr. Crossman, in his report of the operations of the year, sa~·s:
After a careful examination I came to the conclusion that the main shaft of the Saint
Patrick ledge proper had passed through the pay chute on the 200-foot level, therefore
considered it useless to sink deeper, unless for another chute. I then commenced explorations to ascertain the Qip and width of the known pay chute. During explorations extracted 108 tons of ore from the chute proper, which milled $48.66 per ton, total
$5,255.16, and ascertained that the chute was about 60 feet long, dipping in the vein
at an angle of 13° easterly. After a thorough test, I came to t.h e conclusion that it
could not be profitably worked through the existing shaft, as it would require a level
800 feet long on the 300-foot level, with levels rapidly increasing in length as depth
was attained, to reach the chute, while a new shaft 800 feet east from the existing
shaft, at a cost of $14,000, would cut the chute at a depth of :350 feet, opening the mine
for years of future workings. Therefore I decided to discontinue work for a time.
Having exhausted the Saint Patrick ground I bonded the Spanish, on which I drove
510 feet of drifts and sank 353 feet of shaft; extracted 874 tons of ore, which paid per
ton $8.87, and advised the purchase, as the vein was large and the ore yielded a small
profit. When an adit level shall have been driven from a point opposite the mill into
the hill, on the vein, the ore can be trammed directlv to the mill floor without rehandling. The work has been recen~iy resumed, to test this ground thoroughly before
an adit is started.
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The Crater ground was afterward purchased by the Saint Patrick
Company, and promises to prove a valuable acquisition. Working tests
prove the ore to be highly remunerative; and development on the lower
levels indicate the existence of one of the most extensiYe chimneys yet
discovered in this district. Mr. Crossman says of it:
In the Hanging Wall ledge "bile pay chute of the vein is undoubtedly A-Shaped , increasing in length as we attain depth. On the surfaee the chnte is said to have been
40 feet long; on the 50-foot level we found it 80 feet long; on the 150-foot leYel we
found it 117 feet long, and on the 212-foot level we found it 203 feet long, as proved by
actual workings. From this mine we have extractecl J-,535 tons, averaging $31.52;
total, $48,389.64. The Foot Wall ledge, parallel and· distant from the Hanging Wall
ledge 32 feet northerly, is said to have been the richest of the two veins when formerly
worked. We have extracted :nt tons, which milled $19.13 per ton. On the Hanging
Wall ledge we have attained a depth of 321 feet, and are ready for starting off our 812foot levels, with a 12-foot sump, and sLall be ready to commence stoping. The ore in
the shaft, from the 212 feet to the present depth, has been uniformly good. The ledge
is about 20 inches (average) in size.

The two principal mines of the company, (the Saint Patrick and the
Crater,) situated 135 feet apart, have separate engines, supplied with
steam from the same boiler, using only half a cord of wood per twenty·
four hours.
The Saint Patrick mill contains 15 stamps of 650 pounds each, fed by
Cochrane's automatic self-feeder; stamps drop 60 per minute; fall from
8 to 10 inches; crushing capacity-u~ing No. 6 punched screens-20
tons per twenty-four hours.
The mortar, below the discharge inside front, has a strip of copper
19 inches. 1_1"~ive-eighths of the gold product is caught in the mortar.
From the discharge the pulp flows over broad aprons or copper plates ;
these catch two-sixteenths of the product; thence mTer 12 feet of
blankets. The blanket concentration is passed .through the A.twood
almalgamator, which not only acts as au amalgamator, but serves as a
concentrator for the richer sulphurets and sand, which are taken off
every two hours and ground in a Knox pan, yielding (the amalgamator
and concentrator) one-sixteenth of the gross results.
The pulp that flows over the blankets passes through a V-box (Spitzkasten) furnished with hydrostatic pressure, admitted at the bottom,
sufficiently strong to keep the pulp alive, thereby acting as a concentrator, the particles of gold and richer sulphurets remaining at the bottom, which is filled with quicksilver, the lighter sands flowing from the
top. This is cleaned up daily by drawing the bo'ttom plug, and does not
stop the work an instant.
From the V-box the pulp flows into the first and second Hendy concentrators-two to each battery ; thence through 30 feet of sluices 12
by 16 inches, with half-inch grade to the foot. A.t the bottom of the
sluice there is arranged an iron gate raised by an over-shot, driven by
the water and pulp that flows away. The gate is regulated to rise one
inch per hour, thereby keeping back all particles that have the greatest
specific gravity-gold, sulphurets, or auriferous sand. The box filling
in twelve hours, the flow of pulp is turned into a companion sluice,
and the contents of the full box sho\eled into a rocker and concentrated.
These concentrations with the Hendy concentrators are ground in a
Wheeler pan, from which is obtained the three-sixteenths of the total
yiel<l. From the pans the pulp or slimes pass to a slime-pit, where it
is reconcentrated, shoYeled out, and stored up eventually to work by
chlorination. The motive-power of the mill is steam.
It now costs the Saint Patrick Company $2.68 per ton to mill the
ores; but it is estimated that by the use of water-power the expense
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would be reduced to $1.50 per ton. The sulphurets are reserved for
treatment by chlorination. It is estimated that 60 per cent. of the value
of the S'Jlphurets are obtained in the pans after the system of reconcentration adopted here.
I condense the following from the report of the Saint Patrick Mining
Company for 1873:
·
·
Receipts:
Bullion account ................................. , ..... . $56,064 09
]\filling ores ..........•........ _......... . ............ .
2,743 33
Assf'ssments 6 and 7 .................................. . 20,000 00
Cash on hand last year. . . . . . . . . .. . . . .. . . . . . ........... .
1,591 15
Other sources _. . . . . . . . . . . . . . . . ........... _........... .
3,933 65
Total ....... ... ..... . ................. ~ . . . . . . . . . .
Disbursements:
}fill supplies. . . . . . . . . . .............................. .
Mill construction and repairs. . . . . . . . . . . . . . . . . . . . . . .... .
:Mine supplies... . ................................... .
Mine labor. . . . . . . . . ...............................
Milt labor ......
Salaries . . . . . . . . . ................................ _.... .
Mine property ......
Book accounts ............................. " .......... .
Incidentals ...
0

0

•••••••••••

0

0

o

••••••••••••••

••••••••••••••••

••••••••••••

0

•

•

•

•

•

•

•

•

0

0

••••••••••

• ••

••

•••••••••••

_

••••••

• • • • • • • • • • ••

•••••

84, 332 22

======
$8,181
3,663
7,695
34,506
9,216
3,600
6,000
1,523
6,946

76
16
05
14
3'7
00
00
38
36

Total. . . . . . . . . . . . . . . . . . . . .......... _............... 84., 332 22
The Saint Patrick, Crater, Spanish, and Gold Blossom, comprising an
aggregate of 4,600 feet on parallel ledges, belong to this company. The
operations for the year ending July 1, 1873, are reported as follows:
number of tons raised, 3,149; worked, 3,000 tons in the company's mill;
average yield per ton, $20; total bullion product, $60,000; number of
stamps emplo~' ed, 15; cost of milling, $2.68 per ton ; miner's wages, $3
per day ; number of miners employed, 1~.
The Mina Rica Company, situated one mile east of the Saint Patrick,
in the metamorphic slate belt, has a well-defined but narrow ledge running northeast and southwest, and standing nearl;y vertical, with a slight
dip to t.he east. The mine is developed by a main shaft 155 feet deep,
and two levels run northerly, on the course of the ledge.
The slate on the west, forming the main body of the hill, is talcose; on
the eastern side of the vein it is more indurated. The vein occurs at the
junction of these formations. The west, or foot wall, presents a firm,
smooth appearance throughout the entire length of the ground opened
by the levels. The original outcrop of the vein made its appearance at
a point about 100 feet north of the shaft-continuing to the summit of
the hill. Along the line of outcrop the vein was worked at various
points by the original owners, and a shaft was sunk 60 feet, to the level
of the north upper drift. This shaft, and a small quantity of ground
stoped on either side, yielded $15,000-mostly in free gold. This ground
was located in 1865, and has been worked at intervals since that time
by different owners, with the varying results incident to the opening of
quartz-mines. The surface croppings on the slopes of thehill north
of the shaft were worked by former owners with highly remunerative
results, by ''gonging" the ore to a depth of 6 or 8 feet, but no effort was
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made by them to develop tbe ground in depth by permanent works.
The property passed into the hands of the pres{'nt company in 1869,
since which time about $20,000 bas been expended in the development
of tlJe mine by the erection of hoisting and pumping works, sinking
working-shaft, and running levels toward the rich ground exposed on
the hillside north of the shaft.
During the summer of 1873 the bold outcropping on the summit of
the hill north of the shaft, which seems to have been overlooked by the
original owners in their surface exploration, was examined, and proved
to contain a high grade of ore, one of the most remarkable features of
which was the predominance of silver. Assays of selected rock from
these croppings, made by Messrs. Riotte & Luckhardt, of San Francisco, gave the following results: Silver, $529; gold, $3.87. Subsequently these gentlemen made a working test of 300 pounds of ore from
this point, the pulp assay of which showed: silver, $94.25; gold, $3. 76.
The occurrence of a large percentage of silver in the gold-bearing
quartz-veins of California has been brought to the attention of the public by Alrnarin B. Paul, in an article quoted in my report for 1871-'72,
p. 18, where the results of assays fi'om several mines are given. In
Auburn and Ophir districts the surface eropping-s of silver-bearing
quartz are usually succeeded, as depth is attained, by free-gold-bearing
quartz. The Mina Rica Company has hoisting and pumping works over
thP main shaft of sufficient power to raise 60 to 80 tons per twenty-four
hours. The~e works are run by a twenty-four-foot overshot wlJeel, using
20 to 30 inches of water, (miner's measurement,) at an expense of $1.50
per day.
The Green Mine, noted for the extraordinary productivenes of a chimney worked during 1871, which yielded $150,000, is situated between
the Saint Patrick and the Mina Rica. Work will be resumed ou this
and the Min a Rica Mine early in 187 4.
The condition of quartz-mining in this district will be shown by the
following exhibits:
'"

7M

~

List of produaing mines in .A:ubm·n and Ophi1· districts, Placer· County, Cal., 1·eported by James ll. C1·ossntan, supm·tntendcnt &tint PatTiclc Mine.
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St. Patrick ..•........ }
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Ebabeth ............ 5
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Halder................ Holder & Co .............. do ............. E. & W.
Shady Side ............ Puffer & Co ............... do ............. E. & W.
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Trap-cap, granite underlying . . . . . . Quartz .. $41 50
Syenite ............................... do .. .. 42 00
9 00
Metamorphic slate, covering granite . .. do ... .
Metamorphic slate .................... do .. ..
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. ..... do ............................... do ... . 15 00
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List of mills in Placm· County, Ophi1· district, California, reported by J. H. Crossman.
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REMARKs.-The concentrations are usually ground in Wheeler pans at a cost of $6.50 per ton, the slums from the pan being reconcentrated in slime pits and vats, and piled
up for future working by chlorination.
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The Rising Sun, near Colfax, in Illinoistown district, is a well-known
producing mine. During the year ending July 1,1873, it produced 2,600
tons of ore, which yielded in the company's mill, (5 stamps,) $70,000, or
about $37 per ton. The cost of mining is $3.50; ofmilling, $3 per ton;
miner's wages, $3 per day; 25 miners employed. The mine is between
400 and 500 feet deep, with a well-defined vein of good ore in the bottom
of the shaft.
Although Placer County possesses, in the vicinity of Dutch Flat and
Gold Run, some of the most extensively developed hydraulic and gravelmining properties in California, the area of these developed districts is
insignificant compared with the vast extent of partially explored ground
situated in the elevated mountainous region, between the North and
1\:Iiddle Forks of the American River, of which, comparatively, only the
surface or upper stratum has been ·gleaned, and that only at places
favorably situated for outlet or fall, without the construction of long
and expensive bed-rock tunnels. Nearly the entire area between these
streams is a mass of auriferous dirt and gravel; and within these limits
are the once populous towns of Forest Hill, Michigan Bluff, and l<4wa
Hill, now in a state of decline, not in consequence of an exhaustion of
the mines, but owing to the want of the water facilities now considered
necessary, since the introduction of the improved hydraulic apparatus,
for the removal of the extensive masses of auriferous dirt and ·gravel
which lie in parallel belts between these mountain streams, whether
existing in so-called " ancient river channels," or as a vast mass of accumulated detritus, is still a matter of conjecture.
This once productive region has been visited during the present summer by Dr. J. M. Willey, of San Francisco, who read before the California Academy of Sciences an interesting paper in which he discusses
the theory of the formation of these masses of detrital matter. Dr.
Willey says :
It is hardly necessary to say that the gravel-beds of the central counties of California are supposed to pre-sent sufficient evidence of the existence of a system of large
but extinct rivers, and that the course of these ancient rivers is believed to have been
oblique, and often at right angles to that of the present streams, and to their tributaries flowing through the various canons which have their sources on the western slope
of the Sierra Nevada range.
Although it is possible that such a mode of explanation may account for even so
widely spread a deposit of gold-bearing gravel as exists in Placer and adjoining counties, I think there are certain features in this deposit difficult to reconcile with the
theory of the ancient river system, and that the close study of the subject reveals a
problem of a very complicated though intere~Sting nature. The first thing which arrests the attention, after looking at the large excavations which hydraulic power has
worn in the gravel-banks, in some places leaving precipices from one to two hundred
feet deep, is the profusion of bowlders of pure quartz which cover the worked-out portions of the ground. These bowlders lie on the bed-rock in some places many feet in
depth.
At Forest Hill and Michigan Bluffs the eye is dazzled in the sunlight reflected from
heaps of round quartz, some masses of which will measure several cubic yards.
The smaller bowlders are in general washed away, but I looked with surprise at one
portion of an unworked bank at Micbiga.n Bluffs, observing that it was composed
almost entirely of quartz fragments from pebble size upward, all having the usual
rounded or ovoid form.
There will be little doubt, I think, that we have here the origin of the gold which
occurs so plentifully in connection with the gravel of this section of country, but the
question remains as to how the attrition has been performed whicb lib~rates it.* .._
What tremendous powers have, in the first place, dislocated from their original casings the gold-bearing quartz ledges, and, in the next, ground to so perfect a smooth* It cannot be demonstrated that these water-worn bowlders and pebbles of quartz
contain gold in paying quantities, with very rare exceptions. Practical assays and
working tests of such accumulations of bowlders have generally proved them to be
barren.-W. A. S.
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ness and rotundity the hardest specimens of white, blue, and rose-colored quartz fragments1
Mere fluvial action, however violent, will not at all account for the first condition
even if it does for the second. Granite, in the Placer County gravel-beds, occurs only
in bowlders associated with the quartz and that sparingly, t.he bed-rock being universally a slate; and in this respect the difference between the placer-diggings of Idaho
Territory and those of Central California is very remarkable. In Idaho the bed-rock
is everywhere granite, and the ledges which have supplied the gold are often distinctly traceable, good diggings being found below them, as in Granite Gulch near
Placerville, and none at all above.
To what then !'hall we refer the disruption in California of that primitive relationshiv of rocks which we find still remaining in Idaho 1
Perhaps volcanic action may account for it, and in connection with this view I wish
to present to the notice of the society a specimen of the peculiar substance ca.lled
cemPnt. [Known by the miners as pipe-cla.y.] This substance occurs very abundantly in distinct, a.nd SQmetirnes alternate, stratification with the gravel in most of
the Placer County mines; in fact, in all of them which I hacl an opportunity of visiting. It does not, so far as I could see, mix with tile gravel, but is often of such a
depth aud hardness as to !:leriously embarrass the opera.tions of the miner. Being entirely barren it has sometimes to be blasted with powder or nitro-glycerine before the
hydmulic stream will act upon it, and then adds greatly to the cost of hydraulic operations.
It is a grayish-white, and so homogeneous, apparently, in its nature, that the miners
generally call it pipe-clay. Although this whitish color is the usual tint1 I have observed it iu some situations to be of various shades of brown.
Now, is this substance a volcanic ash; and if not, what is it'
I thiuk the answer to this question carries with it a solution of much of the difficulty
in accountiug for the condition of things in Central California. Admitting that this
cement is a true product of volcaLic eruption, the large extent of surface covered by
it, and its frequent great depth, would lead us to infer an euormous amount of volcanic
activity, perhaps in connection with the elevation of the neighboring peaks of the
Sierra Nevada range.*
Mr. Hanks kindly afforded me a microscopic examination of the present specimen, and
it appears to resolve itself into the three elements of granite, quartz, mica, and feldspar.
After due consideration of the effects of prolonged action of the surf on both salt
and fre1:!h water beaches, in the production of such gravel and boulders as we see in
Placer county, I doubt whether the ancient river system can be taken into the quest,on, or is so clearly traceable. There is one other mode of explanation of most, if not
all, the phenomena alluded to, which I think deserves attention. I refer to the grinding :mel comminuting power of glaci~tl action.
Of all the forces of nature which efiect transformation of the snrface of the earth
the progress of glaciers is among the most potent. Every year brings new proofs of
the extent and importance of the changes effected by glacier movements, and perhaps
investigation ma.y show that there was a time in which, from the western slopes of the
Sierra Nevada range proceeded icy masses, of a magnitude and weight sufficient to
have crushed out and destroyed the original relationships of rock over which they
traveled, and to have had much to do witll, if they were not the principal cause of, the
disrupted and almost chaotic state of things in Placer county.t

Seyeral years since Col. A. W. Von Schmidt, of San Francisco, and
associates, organized a project for tapping Lake Tahoe and bringing its
waters, by means of flumes, tunnels, an<l ditches, through this rich
*The substance called "pipe-clay" is nothing more than a sedimentary layer deposited during periods of o>erflow of the ancient rivers, and in no respect different
from the la~'ers or strata of mud deposited during the periodical overflows of the
Sanramcnto River, over large extents of country near its banks. The volcanic ash, AO
common in the higber Sierra, and formiug a capping of the ancient rivers, is of entirely
different appearance and composition.--W. A. S.
t I have quoted freely from Dr. ·Willey's paper, since the subject is of gre::tt interest
to all Pngaged in mining, and am disposed to agree rather with his conclusion than his
premises as regards glacial action, though this probably occnrred at some' very remote
perio(l, anterior to the excavation by fln vial action of the so-called Pliocene rivers.
Tbe fact of tbe non-existence of gold as a general rule in the qnartz bowlders and pebbles does not necessarily disprove the th~ory t.hat the qnartz ledges, broken an<l ground
by glacial action, and subsequently rouuded and poli1:!hed by the act10n of swift-runmug water, were not the original nmtrices of the gold, since we are aware th:1t only
small portions of the quartz ledges now worke<l are a.uriferous, and the great mass of
quartz is utterly barren and unproductive. The disintegration of the great Mother
Lode, from similar causes1 woul<l present the same phenomena.-vV. A. S.
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mining section, and eventually to the great valleys of California, the
San Joaquin, and Sacramento, for purposes of irrigation and the supply
.of the principal cities with pure water. This project seems, howeYer,
to be dropped, as it was considered premature, and involved too great
an outlay; and one of less magnitude, but of equal importance to the
miners of the divide between the :North and .Middle Forks of the American, has been inaugurated within the present year. TIJis contemplates
the acquisition of large tracts of mining ground and important waterrights. The project involves the damming of the waters of the Middle
Fork of the American River near its source; the building of large
reservoirs, and a ditch sixty miles in length. The water is to be carried
down to Iowa Hill, Yankee Jim's, \Visconsin Hill, Little York, &c.
The region is very rich in auriferous deposits; but scarcity of water
bas hitherto prevented the development of its resources. By means of
the main ditch and its branches 5,000 inches of water per day can be
introduced, which will admit of a sufficient number of claims lJeiug
worked by hydraulic and other processes in which water is the chief
element used, to give work to from one to two thousand men. The
result will be a permanent revival of mining. Some $250,000 has been
already expended in the purchase of various water-rights and mining
claims. It is anticipated that the ditch and reservoirs will cost about
$450,000, and that they can be completed within about a year and a half.
Another enterprise of a similar nature, contemplating the diversion of
the waters of the North Fork of the Am.erican, is now in operation, and
$60,000 has already been expended. Before the close of 187 4 the water
facilities of the diYide will be greatly increased.
The vicinity of Dutch Flat, in Placer County, on the line of the Central Pacific Railroad, bas been noted since 1851, as one of the richest of
the alluvial gold deposits of California, and since the improvements in
hydraulic mining, has been the scene of operations on a large scale. The
contents of the deep-lying channel at this point vary from six to eight
hundred feet in breadth, with a gravel-belt of much greater width spread
out over its banks on either hand.
The portion still remaining unworked ranges in depth from 150 to
200 feet, the grea.test depth being over the middle of the channel, which
runs nearly parallel with Bear River. This channel, as is usually the
case, is walled in on either hand b,y steep rocky sides. It happens at
Dutch Flat, as is often the case elsewhere, that the rim-rock comes in
places quite to the surface, denoting by its presence the extent of the
channel laterally. To the stratum of gravel lying next the bed-rock
and occupying the lowest portion of these Pliocene rivers the term bl1w
lead, because of its color, has been applied by the miners. This material,
in addition to its color, is characterized by an unusual degree of hardness and the large amount of gold it often contains.
In many localities these auriferous banks are covered by deep beds of
ash, lava, basalt, or other volcanic flows, rendering the work of mining
them difficult, or wholly impracticable; while elsewhere they are interstratified with heavy layers of pipe-clay, sand, or other barren matter,
greatly interfering with the labors of the miner, and frequently defeating successful operations altogether. The ground in this vicinity is,
however, entirely free from obstructions of this kind, the gravel, though
of extraordinary depth, being uniform in its composition, nowhere excessively hard, and gold-bearing throughout. As is common in all of.
these channels, where the volume of water passing through has been
large, we fincl here, occurring on different levels, ~trata of bowlders of
enormous proportions.
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Two methods of mining have been extensively employed at Dutch
Flat: hydraulic-mining, by which tbe entire body of gravel is torn
down, and, having been relieved of its precious contents, is afterward
washed away; and drifting, by which only the richer stratum at tile bottom is removed and manipulated, recourse being bad for the purpose to
shafts and tunnels. The gravel taken out by drifting is afterward
washed in sluices, or, if extremely hard, is crushed to a coarse pulp under stamps, the gold being saved by amalgamation and the aid of various mechanical contrivances adapted to that end. Along the lower
portion of the divide between the Canon and Bear River both classes of
operations have been largely engaged in; while farther up, work has
been confined mostly to ·the former process. the blue lead being less
favorably situated here for drifting. That it is equally as rich, however,
as at points farther down, has been fully demonstrated by the prospects
obtained from several shafts sunk to the bed-rock. From the bottom of
the shafts drifts were run in various directions, proving the blue lead
here to be deep, well stocked and widely developed.
One of the most extensive gravel-mining operations in the State is
that of the Dutch Flat Blue-Gravel Mining Company, a San Francisco
incorporation, owning 65 acres of gravel-ground, embracing what
was formerly known as the '' Tae:ff ground," described in former volumes
of these reports, and situated on the mountain-side overlooking Bear
River. Operations were commenced here on a large scale in 1872, but
abandoned late in the year, owing to the original choice of what the
company afterward considered an injudicious ·method of opening the
ground, namely, from an adjacent canon, instead of from Bear River
by means of a bed-rock tunnel of sufficient depth to open the underlying strata of blue gravel known to exist on the bottom. During the
present year the property bas been examined by J. M. Taylor, mining
engineer of San Francisco, who bas made an elaborate report, from
which the following extracts are taken. Mr. Taylor says:
Along no portion of the blue lead, perhaps, has a better showing of gold ever been
made than at this poiut, the gravel taken out prospecting at the rate of $10 and even
as high as $20 per cubic yard. It was found to be of the unusual depth of 30 feet,
and, though not inordinately hard, is impacted to a degree that will probably reuder
the use of stamps or other machinery necessary to its economical reduetion.
The principal prospecting shaft sunk here was put down on the westerly border of
the company's ground at a point supposed to be near the center of the old channel. It
was carried down 225 feet to the bed-rock and drifts pushed north and south fi·om its
bottom, crossing the blue lead at right angles. A tunnel 400 ·feet in length, flumecl
and out-fitted with riffles and under-currents, was run from the canon intersecting this
shaft near the top. This tunnel was constructed for running off the upper stratum of
gravel, allll having subserved that end, is no longer of any use.
Under the hydraulic workings carried on here during the past sixteen years, a stratum
of top-gravel bas been VI ashed away from the entire smface of this tract to an average
depth of 75 or 80 feet, this being as low as the gravel could be run off owing to the
interposition of the rim-rock : nor can washing operations he resumed until an outlet
has been supplied either by cutting an open passage through the upper edge of this
rocky barrier or by the construction of a tunnel through it on a. lower level. As the
first expedient would afford only temporary relief, the plan of driving a bed-rock tunnel through which the entire contents of the channels cap be run out has been adopted
by the com\)an-y.
A suitable site for an adit of this kind has been fixed upon and the work of excavation, with other preliminary labors, commenced. The spot selected for the mouth of
this tnnnellies on the Bear River side of the ridge, whence the adit will be driven in
a soutberly direction on a level that will bring it under the center of the old channel,
75 feet below its bottom. It is calculated that this point will be reached in running a
distance not to exceed 800 or 1,000 feet at the mo~St. Thi.s tunnel is des\gne_d to be 6
feet wide and 8 feet high, and to be run on a 12-inch grade. Its mouth w1ll be 150
feet above the bed of Bear River, precluding the possibility of any troublesome acet~
mulation of tailings in the future working of the mine. The rock to be_ penetr~ted 1s
SUDDOSed to
clay. slate, solid enough to stand Wlthont timber-

be composed mainly of a
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ing, and yet not so bard as to greatly retard the work of excavation, which is to be expedited by the services of a machine-drill. The motive-power for driving this drill
will be supplied by water to be conducted upon a hurdy-gurdy wheel at the mouth of
the tunnel through a pipe connecting with the company's main. This pipe, 6 inches in
diameter, and 1,500 feet in length, has already been laid down. Through the aid of
this mac.hine, which is to be operated on the lowe.r face of tunnel, I am of the opinion
that the latter can be completed in the course of seven or eight months from the time
work is resumed upon it, and at a cost not to exceed $35 per linear foot. As a means
of further hastening this improvement, work by hand-drilling might at the same time
be advanced from the shaft-face at the upper end of the tunnel, as an opening of this
kind will be required at that point for the passage of the water and the gravel when
washing shall have been begun. A rock-paved flume without gold-saving appliances
will be put down along the tunnel, the latter being designed simply as an adit for the
running of the slums, to which end an unusually steep grade has been imparted to it.
As soon as sufficient space shall have been washed off on the bed-rock to make room
for a structure of the kind, a cement-mill will be put up in the piping-pit for crushing
the indurated contents of the Blue lead, the probability being that a stratum of
bottom-gravel from 10 to 15 feet in thickness and from 5DO :t o 600 feet in breadth will
have to be subjected to this or some similar mode of treatment in ordeT to secure the
gold it contains. At the start, the plan of crushing this substance to a coarse pulp
under stamps, without any attempt at first separating the hard and barren from the
productive material, was generally practiced. Then the method of running it through
a device known as the Cox pan, whereby the rock and coarser gravel .were separated
from the gold-bearing cement before being passed under the stamps, came into vogue;
and latterly this machine has in some instances been made to perform this entire service, dispensing with the use of stamps altogether. As the amount of gravel disposed of
can be greatly increased by the employment of this pan, it may be expected to generally supersede the use of st&mps, while it reduces at the same time first cost of washing fully one-half. The capacity of the cement-crushing apparatus, whatever the style
of machine adopted, will be regulated by the necessities of the case, the object to be
attained being the advancement of this branch of the work as rapidly as the body of ·
gravel above is washed away. The machinery here will also be propelled by a portion
of the water supplied to the .mines. A hunded inches acting under so great a pressure
will no doubt be found sufficient for the purpose. This mill will discharge its tailings
through the shaft into the tunnel, to be carried along with the hydraulic slums over
the gold-saving appliances below, where any particles of the precious metal left in
them will be arrested and saved.
The plant connected with this property consists of 2,450 feet of iron pipe, the main
trunk 30 aml the throat or inlet at its head 60 inches in diameter. This pipe, which
was laid down in 1872, conducts the water to be used in washing from the South Yuba
Canal, upon the company's claim. Connecting with this are two smaller pipes for conveying the water to points where required for use, one of these being 22 inches in
diameter and 4fl0 feet long, and the other 18 inches in diameter and 400 feet long.
These distributing-pipes have capacity to carry 2,000 inches of water, which, being discharged through two ,6 -inch giant nozzles under an average pressure of 450 feet, supply a power unparalleled in the history of hydraulic mining.
The apparatus put in place here is in every respect equal to any other ever laid down
in the State, being of extra large size, built of the best material, and modeled after the
most approved patterns extant. In the absence of a bed-rock tunnel, these appliances
have as yet been operated barely enough to test their efficiency and strength, they
being in no sense any the worse for usc. The cost of these pipes, including freights and
the labor of putting them down and the furnishing of nozzles, discharge-boxes, distributers and other necessary appendages, has amounted to the sum of $26,000. After these
costly appurtenances had ueen added to the property, it was· found impossible to get
sufficient grade to run this large amount of water to advantage without a deep-lying
outlet, wherefore washing operations have been suspended until a work of this kind
shall have been constructed.
''About one-third in bulk and one-tenth in value of their original stock of gravel
has been disposed of, while the balance has been ,thoroughly prospected and proven,
the Blue lead, together with the great mass of their richer ground, remaining untouched.
"The gravel already piped away from the surface of this tract yielded at the rate
of 75 cents for every inch of water used during a run of ten hours, or, in other words,
from :30 to 40 cents for every cubic yard of gravel run off. The top dirt here is notoriously .poorer than the deeper-lying strata, the increment of gold, as all experience
shows, being in the direct ratio of depth attained."

Mr. Taylor makes some interesting statements of the product of this
and other ground in the vicinity, which are confirmed from personal
knowledge by Mr. Skidmore.
In sinking the prospecting shaft mentioned, every

fo~t
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carefully
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ancl thoroughly examined and found, under the most crucial tests, to yield an average
of2 cents to the pan, being at the rate of $2 to the cubic yard from top to bottom.
From the group of claims situate near the lower end of the ridge, but on the same
channel, and about half a mile distant from this company's ground, the Blue lead was
drifted out at an early day, and, although we have no specific figures as to the amount
of gold that was extracted from them, it is known to have been extremely large. At
several other points along this channel, ranging from two to six miles farther north,
sections of the old Blue lead have been worked either by hydraulic \vashing or by
drifting, and invariably found to yield well. On the Neece and West claim near the
town of You Bet, the Blue lead, from which the top gravel had first been piped off,
turned out $1,000 for every linear foot along it, while from the Brown claim, lying near
by and worked by drifting, $600,000 was taken from an area on the bottom of the old
channel but a little over 400 feet square. At Indiana Hill, four miles to the southwest,
but on the same channel passing through Dutch Flat, the contents of the Blue lead,
crushed under stamps, yields at the rate of $7.83 to the cubic yard.

Mr. Taylor estimates tllat it will require a working capital of $75,000
to properly open this ground and provide the neces8ary appliances. Of
this sum, $35,000 is estimated as the cost of the tunnel, which is prob·
ably too low, as the rock is extremely hard. He further estimates that~
with all tbe appliances recommended~ the company have a supply of
gravel wbich cannot be exhausted in less than twenty-five or tbirty
years.
The water-supply at this point is assured through the construction of
three large ditches, having an aggregate capacity to carry 8,000 inches
of '\later. These capacious hydraulic works pass within balf a mile of
Dutcb Flat, and at an elevation that enables the miners to play their
· pipes under a bead of 450 feet, a pressure that will hereafter be increased to 500. The proprietors of these ditches furnish water at the
low price of 12~ cents per inch for a run of twenty-four hours, and there
is a likelihood of the water-rates here being still further reduced.
Three miles southeast of Dutch Flat, and on the same belt of auriferous gravel, is tbe mining town of Gold Run, the seat of several of the
most im port~nt mining- operations in the State. Among these is the Cedar Creek Mining Company, a London company, owning a large extent of
ground on the channel on tbe eastern slope of Indiana Hill, overlooking
the great calion of the North Fork of the American River, whicb has here
cut its way through the slates to a depth of 2,000 feet, thus affording
ample outlet for miles of gravel-deposits in this district.
Tbia company started a bed-rock tunnel last July, to run from the
mouth of Dutch Flat Canon to the Deep Shaft claim, a distanpe of about
3,000 feet, for the purpose of washing to the bed-rock all of the rich
deposit overlying the ancient channel, under which it will pass. This
tu 'mel is being run by hand at present, but a Burleigh drilling-machine
is now on the way, wbich, when it arrives and is set up, will prPss the
work onward at a rapid rate. The motive-power for the drill is compressed air, led through an iron pipe into the tunnel. The machinery
will be driYen by water-power, of whicb the company have plenty for
this purpose the ;year round, the pressure at this point being 750 feet.
Aside from the rock in the face of the tunnel, four shafts are to be sunkon<" of wbich is alread;y down about 140 feet-and the tunnel run from
them, it being the intention to run from eight faces, so as to complete
the tunnel as soon as possible. The face of the main tunnel is now in
about 200 feet, and it is expected will be completed in 1875. This is
quite an important enterprise, as all of the surface-gravel had been
wasbed off~
The subject of the utilization of the vast accumulations of hydraulic
and placer tailings which exist in all the mining regions of California,
and nowhere in greater quantities than in Placer County, has attracted
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the attention of miners within the past two years, and the problem
whether they can be successfully worked will soon be solved. Bear
River, Greenhorn, and the tributaries in Little York Township are filled
up to the depth of many feet with such accumulated debris of hydraulic
washings known to be rich in gold. These streams, with their llranches,
form outlets for the rich mines at Dutch Flat, Little York, You Bet,
Chalk Bluff, Q,uaker Hilt, Hunt's Hill, Buckeye Hill, and Gold Run,
while the tailings of many quartz-ledges find their way into the river.
This gold is shut up for want of an outlr-t, and, in addition, many rich
claims on the Blue lead and· its branches cannot be worked. The project for developing these deposits of gold has been inaugurated by the
Bear River and Chalk Bluff Flaming, Ditch, and Mining Company in
San Francisco.
This company bas acquired some 8,000 acres of land, located in Little
York Township, rich in gravel leads, and through which branches of the
B1ue lead pass. In addition to this they have obtained the outlet of all
this vast and rich territory, extending down into Bear River. The company proposes to run a tunnel from the North Fork of the American
River to Bear l{iver, on a grade of one foot in twentJ--four, which will
be on the American side 250 feet above the bed of the river. The tunnel
is to be 9 feet high and 12 feet wide, affording room for a double set of
large sluices, and it will be 12,000 feet long. The outlet will be below
Cape Horn, near the line of the Central Pacific Railroad. It is estimated that this tunnel can be run in two years, and that it will cost jn
the vicinity of $600,000.
Mr. Frederick Mow, the engineer of the Bear River Tunnel Fluming
and Mining Company, estimates, from careful surveys and measurements, that there are now lodged in and along that portion of the several streams embraced within the limits of the company's claims a
quantity of this gold-bearing debris equivalent to 49.281,644 cubic
yards. This mass of material is ascertained to have accumulated to an
.average depth of about 50 feet, and to have spread out to a mean breadth
of 240 feet, along a linear distance of twenty-three miles. It covers a
total area of nearly one thousand acres, distributed as follows: In Bear
River, 17,874,340 cubic yards; in Steep Hollow, 7;174,900 cubic yards;
in Main Greenhorn Canon, 14,564,186; in Missouri Canon, 2,540,963;
in Little Greenhorn, 3,918,400; in Arkansas Ravine, 1,740,643, and in
Green Mountain Canon, 1,468,212 cubic yards.
The company's engineers make the following estimate of the contents
of the aecumulations .of Bear River:
Beginning at the lower end of your company's claims on Bear River, it may be estimated that the first five miles of tailings, measuring up-stream, will yield 30 cents to
.the cubic yard, giving a gross product for this section of $3,507,420, and that theremaining eighteen miles will yield at the rate of 60 cents per cubic yard, making an
additional sum of $25,253,424, and a grand total of $28,760,844, to which should be
added the further sum of $3,01JO,OOO to represent value of quicksilver saved and product
of .sand and sulphurets. With these tailing-depo:sits once thoroughly outfi.t,ted and
work fairly under way, it may be calculated that a section of two miles, beginning at
the lo,ver end, can be run off the first year, and three miles every year thereafter.
'Disposing of your material at this rate, your revenues for the first year should amount
to $1,402,968, for the second year ·to $2,104,452; and for each remaining year thereafter to $4,208,904.
''l'be cost of running the Company's Bed-rock Tunnel, including shaft and inclines,
purchase of machine-drills, &c., should not, with the facilities now at hand for cheapening work of this kind, exceed $30 per linear foot, or a total of $:l76, 200. The cost of
lumber and laying -down the flumes necessary to the commencement of operationstha.t through the tunnel included-will amount to about $10 per linear foot, making
fo:r the whole say $140,000; while for the purchase of material, construction, and outfitting the gold-&wing department, au additional sum of $20,000 should suffice, making
a total preliminar_y ex_penditure of $536,200.
·
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Concerning these estimates, I can only say that I believe the average
contents in gold of the accumulated tailings are greatly OYerrated; but
5 per cent. may be deducted, and still leave a good margin of profit for
the enterprise. 1\Ioreover, such a tunnel would drain Bear River, and
would be of incalculable advantage in the working of mining-ground
above the mouth of the tunnel, which it is now imvracticable to work
for want of outlet, in consequence of the filling up of the minor tributary
streams.
The Gold Run Ditch aud Mining Company, of Gold Run, in this
count.v, is engaged iu an important und-ertaking, having for its object
the "bottoming" (developing with a deep tnnnel) of the deep places of
Gold Run district. 1\ir. H. H. Brown, the superintendent, communicates
the following facts :
We commenced constructing our bed-rock tunnel in September, Hl72, and made but
slow progress until last August, when we put in two Burleigh drills, run by compressed
air, and are now (December, 1873) making 3t feet in twenty-four hours in the bardeat
kind of rock, using XX Hercules powder as an explosive. The object of this tunnel is
to furnish an outlet to all of the mines in Gold Run district east of the Central Pacific
Railroad. The tunnel to reach t,he Blue lead or channel will be 2,200 feet long, 12 feet
wide, and 9 feet high. We intend to put in two 5-foot flumes. We shall tap the Blue
lead 70 feet below any point reached before, and 270 feet below any point where washing bas been done. About 500 feet from the lower end of the main tunnel we are going
to run a branch, diverging to the left, 7 feet wide and 7 feet high, to reach the celebrated Indiana Hill claims, which our company now owns. This branch will be 1,135
feet long, and will tap that claim 247 feet below any point that bas now been marked
off. \Ve expect to complete the entire work within two years, at a cost of not less
than $100.000.

The Pioneer Fluming Company, in Shirt-tail Canon, has one of the
most extensive tailing claims in the State of California, comprising
20,000 feet in length in the cailou from the falls, up to the mouth of
Refuge Cailon, and from thence up Refuge Oailon, some 1,400 feet, extending from bank to bank above high water. It originally constituted
twelve separate mining-claims. This canon is the natural outlet for a
large area of country, including some of the ·richt-st hill-claims in the
county, and embracing the rich washings from Yankee Jim, Wisconsin
Hill, Elizabeth Hill, &c. The gravel in most of these claims is so mixed
with hard cement that it cannot he freed, except by stamps, or by long
exposure to the action of air or water, when it slacks and liberates the
gold. The immense quantities of tailings which have come down through
these cailons have been accumulated by the aid of dams, and thus
stopped on their way to the American River. Some twelve years or
more llave elapsed since the natural bed of the stream has.been seen.
These tailings have accumulated in Shirt-tail Canon to the depth of
from 30 to 50 feet, while in many places the bottom, which proved at
other points so immensely rich in early days that the name of the canon
became famous in the annals of California, has never been cleared up.
The amount of water running through this cailon at its lowest stage is
about 500 inches. In the winter it is increased to a torrent, requiring
a flume of the full width of the canon to carry it. The present company
is composed of capitalists of San Francisco, and has expended a considerable sum in putting in a solid and substantial flume, capable of resisting the winter floods, and at the same time of washing through everything that comes down. At low water this stream is fed from the ditches
that convey water to the above-mentioned bill-claims. After use the
water falls into this canon. It is estimated that the quicksilver which
has escaped from the hill-washings and settled in the canon is quite
sufficient for all the purposes of amalgamation in reworking the tailings.
~~e claim is of such an extent that it will take many years to wash the
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tailings through. Riffles, undercurrents, flumes, &c., of the latest and
most improv-ed forms, have been adopted by the company, and no energy
will be spared in pushing the work as rapidly as possible. It is under
the superintendence of Mr. J. R. Glover.
NEVADA. COUNTY.

Within the limits of this county are em braced some of the most extensively-worked hydraulic and gravel claims in the State, among which
may be enumerated the North Bloomfield, Union, Blue Tent, Milton,
and Sweetland Creek, all of which may be considered as representative claims in this class of mining.
_
One of the most important of the gravel-channels at present known
in ·the State is in Nev-ada County, between the South and ~Liddle Forks
of the Yuba River. Certainly the amount of gold which has been taken
from this channel during the past twenty years will far exceed that
from any other similar deposit.
Upon the high ridge didding the two forks of the Yuba, and varying
from 500 to 1,500 or more feet above the bed of the modern streams, a
vast channel of gravel is found, which follows the general course of the
ridge from Eureka to French Corral, a distance of about thirty miles.
At a few points this channel is exposed on the slope of the rivers, and
at these points, being easily approached, it has been extensively worked,
as at Snow Point, Moore's Flat, Woolsey's Flat, Badger Hill, San Juan,
Sweetland, Sebastopol, and French Corral, upon the Middle Yuba, and
at Relief Hill and Grizzly Hill, on the South Yuba. It has also been
largely worked at various places upon the tributaries of the South and
Middle Yuba, as at North Bloomfield, Kennebec Hill, Columbia Hill,
Cherokee, Chimney Hill, and other places. In most of these places
mining bas been confined to the white or top gravel, although at a few
points the miners have been able to mine to the bed-rock, either by
virtue of the nature of the approach, or with the aid of tunnels. As a
general thing, the bottom of these deep channels can only be reached by
long and expensive tunnels from the valleys or canons of the forks of
the Yuba or their tributaries; and in order to wash the gravel away
through these tunnels water bas to be brought long distances in ditches
or canals at great expense.
Of the essential elements in profitable gravel-mining-auriferous
gravel, abundant water at reasonable rates, and sufficient fall to enable
the mine.c to get rid of the gravel, with facilities for the construction of
tunnels to reach the bottom of the deep gravel channels-the gravel
here exists in unlimited quantities; water and facilities for water-storage
exist in certain localities only; and there are comparatively few places
where the gravel-channel can be approached by deep tunnels at reasonable expenditure of t,ime and money.
.
The mining-property of the North Bloomfield Mining Company consists of some 1,585 acres of the main gravel channel, in proximity to
North Bloomfield, upon the drainage of Humbug Creek, a tributary of
the South Yuba. The company also owns one-half of all the property
of the Union Gravel-Mining Company, situated on Knapp's Creek, a
tributary of the South Yuba, about two and a half miles below North
Bloomfield, and comprising 750 acres, as well as one-half of the large
and valuable property of the Milton Water and Mining Company, comprising ·nearly all the valuable mining-grounds from French Corral to
San Juan, and the Badger Hill claims, situated on the Middle Yuba
River. The company also possesses valuable water-rig~ts and ditches.
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Its water is taken from the head waters of Canon Creek or the North
Fork of the South Yuba, as also from the bead of the main fork of the
Middle Yuba. In addition to these main sources of supply, this company also owns local water-rights from various smaller streams.
On Canon Creek, at Bowman's Ranch, the company has conBtructed
two large dams of a permanent character, giving a present depth of
water of 72 feet. It is intended eventually to carry these dams to such a
height as to give a depth of 100 feet in the reservoir. This reservoir
(called the Bowman reservoir) contains at 72 feet, its present depth,
above 500,ooo,ooo cubic feet of water, equal to about 4,ooo,ooo,ooo
gallons.
From this reservoir the company bas constructed a canal, at an expense of nearly $500,000, along the precipitous north side of Canon
Creek and its tributary, Poorman's Creek, about twenty miles, to the
town of Eureka, and thence about twenty-five miles farther, on the
noreh slope of the Yuba, to a point on the company's ground, on the
mountain side, 1,000 feet ·a bove the mines. Here au expensive receivingreservoir, called the Waldron reservoir, has been constructed. At the
head of the l\1iddle Y nba the company owns another immense reservoir,
called the Ridgewood reservoir. This is formed of three very heavy
darns, var,ying from 60 to 115 feet in height. Its capacity is about the
same as that of the Bowman reservoir. The water from Ridgewood
reservoir is allowed to pass down the Middle Yuba five or six miles to
:Milton, where another dam is built, to turn the water out of the riYer
into a canal or ditch now constructing from Milton, eighteen or twenty
miles, to Eureka, where it joins the canal from Bowman's reservoir.
When the canal from Milton to Eureka is compltted the company will
have a constant supply of water throughout the year of above 5,000
miner's inches, equal to 100,000,000 gallons daily.
The completion of the Milton ditch will ghre the company some sixtyfive miles of main ditch above Waldron reservoir, costing about $10,000
per mile. The reservoirs have cost some $300,000 more; this making
the cost of the main line of water-supply to the Waldron reservoir nearly
$1 ,000,000. If to this is added the cost of local supply from purchases
of water-rights, ditches, &c., the total cost of water-supply will exceed
$1,000,000. From the "'aldron reservoir a large canal, seven mi~s
long, has been constructed to the Union J~eservoir, to supply the mines
of the Uuion Gravel Mining Company, one-half of which belongs to the
Bloornfielu Company; and quite recently this canal has been extended
twenty miles farther, to French Corral. so as to snpply the mines of the
Milton Mining and \Vater Company, of which the Bloomfield Oompany
also owns one-half. These latter canais, with their reservoirs, when
completed, will have cost about $250,000; thus swelling the total cost
of water-supply alone, up to fully $1,250,000, and giving a total length
of main canal of some ninety miles, or, adding the local ditches, fully
one hundred miles of ditcll, appertaining to the Bloomfield and its associate companies, following the main ridge dividing the south and middle
Yul>a Hivers, and extending from the snow-line near the summit of
the Sierra.s to tlle foot-hills.
Tlle mines of tlle Bloomfield Company proper consist of 1,585 acres,
or about two and a half miles of the main gravel channel. This gravel
is from 250 to 600 feet in depth. The company has sunk prospecting
shafts to the bottom of the cllannel, and drifted very extensively upon
the bottom. These shafts developed a depth of 140 feet of blue gravel,
from the bottom upward. The top or white gravel varies in thickness,
owing to inequalities of surface, from 50 to 350 feet. The blue gravel
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is by far the richer; and the company, in one of its prospecting shafts,
(where an accurate account was kept,) extracted from the shafts and
drifts 30,000 tons of gravel, rock, sand, &c., out of which was taken
$35,000 in gold.
The drifts upon the bed-rock from the bottom of the shafts developed
the width of the channel to be about half a mile. The company during
the past four or five years has washed away large quantities of the
white or top gravel, to a depth of 200 feet from the surface; out of this,
which contains per ton only about 2 cents in gold that can now be
saved, a very large amount has been taken. Yet the immense amount
of gravel washed away is but a small percentage of the vast deposit yet
remaining.
To reach the large body of blue gravel which underlies the white
gravel at so great a depth, the company is now running the most extensive mining tunnel within the limits of the State, and, with the exception of the Sutro tunnel in Nevada, the largest tunnel west of the
Rocky Mountains. Its length from the mouth in the up-cast shaft in
the gravel channel is 8,000 feet, which will eventually be extended by
branches in the upper and lower boundaries of the company's ground,
for a further distance of at least two miles. It commences in the deep
·caiion of Humbug Creek, a short distance from the South Yuba River,
and follows generally the course of the canon, some 200 feet below its
bed.
It is being run by means of eight shafts, numbered from one to eight,
No. 8 being the upper end of the tunnel, and situated in the mining
ground where it is intended to ''open out." The shafts are of a uniform
size, 42- by 9 feet in the clear, lined all the way from top to bottom with
3 by 8 inch plank, divided in the center by the same kind of plank, and
well secured, making them all double-shafts, and separating the pumps
from the hoisting compartment. They stand from 800 to 900 feet apart,
and at an average depth of 197 feet. Heavy hoisting-works of improved
form are erected over each shaft, and housed with a substantial frame
building, to protect the machinery.
The machinery is driven by hurdy-gurdy wheels, varying from 18 to
21 feet in diameter, the water being brought in iron pipes from a ditch
running across the company's mine and connecting with each shaft. At
No. 8 it bas a pressure of 240 and at No.1 of ·550 feet.
The size .of the tunnel from the lower end or mouth to shaft No. 6, a
distance of 6,000 feet, is 62- feet high by 6 feet wide; from that po~nt to
shaft No. 8, a distance of 1,878 feet, it is 8 by 8 feet. Work is now prosecuted from the foot of each shaft both ways, giving a total advance of
from 95 to 108 feet per week. This work is all done by contract, each
beading being a separate contract, and the whole employing from 150
to 175. men, who are making from $3.50 to $6 per day of eight hours.
Up to this time the lower end or mouth has also been run by hand and
by contract; but the company has recently put in the Diamond drill,
which was used in the tunnel of the Union Gravel Mining Company, at
Columbia Hill, and is expected to increase the rate of progress to about
115 feet per week. In some parts the tunnel is very wet, and the amount
of water raised by the pumps at the various shafts is about 490,000 gallons per twenty-four hours. The entire length of the tunnel will be
7,874 feet, of which 2,800 feet was completed in October, 1873. Work
was commenced in April, 1872, and is expected to be completed in the
spring of 1874, at which time the estimated total cost will be about half
a million of dollars for thiR work alone. To be added to this is the
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laying of the pipes conducting the water to each shaft, the erection of
the machinery, the houses, and the tracks leading from them.
The motive-power used for hoisting and pumping at these shafts is
ingenious and economical. At each shaft are erected very strong hoisting
and pumping works, driven by water-power.
The water is brought from the canal of the company in a continuous
line of heavy iron pipe, which passes in close proximity to the mouth of
each shaft.
This line of pipe is two miles in length, and has cost, laid down, about
$20,000. At each shaft a branch pipe leads to and terminates in a flexible nozzle, against what is known as a hurdy-gurdy water-wheel, some
20 feet in diameter and 6 or 8 inches face, with iron projections from its
periphery. These wheels are made very strong, and being upon the
main shaft, are caused to revolve very rapidly by the jet of water, under
a pressure of 300 to 500 feet, thrown out of the nozzle against the iron
projections or periphery of the wheel. From the main shaft the power
is distributed, to hoist or pump, as required.
The following statement, taken from the books of the North Bloomfield Gravel Company, will show the expense of the construction of this
tunnel from its commencement in April, 1872, up to August 31, 1873 :
Labor- _. _- .. _..............•...•........•.
$151, 742 63
12, 24 7 37
Explosives .............................
Lights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .
3, 093 71
Steel . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .
2, 856 92
4, 712 96
Timber and lumber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sundries . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . • . . . . . . . . .
8, 119 43
Machinery...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
75, 607 10
Roads, surveys, and incidental expenses. . . . . . . . . . . . . . . . .
17, 194 23
c •
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275,574 35
When this work is finished, the company can reach its deep and
rich blue gravel, and work its mines for from thirty to forty years. The
outfit of new pipe in the works and the appliances connected therewith
is very large, and has cost the company probably $30,000 to $40,000,
while the sluices or wash-ways, paved with stone, which are very extensive, have cost as much more.
The present mining, which is entirely in white gravel, is carried on
with nozzles 6 inches in diameter, under a pressure of 275 feet. When
their deep tunnel works are completed, nozzles of 8 inches in diameter,
under 500 feet pressure, will be used. It will require from 35,000,000 to
40,000,000 gallons of water daily to sqpply each of these nozzles up to
its capacity. The force of men at work is now quite large, and the
monthly pay-roll amounts to $25,000. But during the summer months
of this year, (as was the case last year,) when the canals are unde·r construction, the pay-roll will be largely increased.
These extensive works are under the management of Hamilton Smith,
jr., who acts in the double capacity of superintendent and civil engineer
for the company.
The works of the Union Gravel Mining Company are at Kennebec Hill.
This company is composed of stockholders in theNorth Bloomfield, above
described, and owns one and three-quarter miles on the same channel ;
also 8,000 feet of ground on Spring Creek, which is filled to a depth of
50 or 60 feet with the accumulated tailings of sixteen years' washings.
The gravel channel, from rim to rim, is about 3,000 feet in width, with a
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depth of from 120 to 300 feet. Only a comparatively small portion of
thi8 ground bas been worked, although washing with imperfect appliances has been carried on here for many years. The present company,
being a consolidation of a large number of original locations, has opened
the ground with a bed-rock tunnel, 1,620 feet in length, starting ,on
Spring Creek, in the rim-rock, (a metamorphic slate,) and thence running
at right angles to the course of the channel. At 1,620 feet from the
mouth of the tunnel, an inclined shaft was raised to the surface, opening out in the old hydraulic washings. This incline dips 45° and is 220
feet long. Forty-nine feet of it was run in the rim, or country rock,
when gravel was struck and followed to the surface. The pitch of the
bed-rock toward the center of the channel was found to be 250, thus indicating the existence of a large body of gravel below the lowest point
attainable by means of this tunnel. This mnst eventually be opened by
a tunnel run from the South Yuba, or some deep intersecting ravine,
emptying into that stream, as in the case of the North Bloomfield Company's ground. However, the present tunnel will suffice for ten or
twelve years' work, and meanwhile a deeper tunnel can be run, to tap
the center and bottom of the channel. This tunnel, which was completed in October, 1873, is 6 feet wide in the clear, and 6 feet 4 inches
in height; the incline being of the same dimensions. The total length
of the tunnel and incline, from Spring Creek to the surface, is 1,840 feet.
The tunnel is laid with a substantial flume of heavy timbers, 4 feet
wide ahd 39 inches in height. Two of the 1m proved nozzles, called Hydraulic Chiefs, are used. The nozzles have a diameter of G inches, and
throw, each, 750 inches water, miner's measurement, under a pressure
of 350 feet. The Union Company takes water from the North Bloomfield, in accordance with an agreement which is in the nature of a consolidation, and by which the Union surrendered a half-interest in the
ground. as a consideration for free water privilege. The tunnel was cut
through metamorphic slate at an expense of $58,000. The greater portion was run by means of the diamond-drill. The tailings will pass
into Spring Creek and thence into the Middle Yuba, 1,000 feet lower
than the bed of Spring Creek. The tailings already accumulated in
Spring Creek form a valuable accessory to the property of this company,
in consequence of the facility with which they can be removed, and of
the large amount of gold they are known to contain . .
Along the ridge below the Union Company's ground are a number of
claims not now "'lvorked, on account of the lack of water or outlet for
tailings. Five miles below is Badger Hill, the property of the Milton
Mining and Water Company. At this point, where the Middle Yuba
has cut away the gravel channel and is some 700 or 80.J feet below it,
the Milton Company owns a lapge area of valuable ground. Mining
has been carried forward here for many years in top gravel with profitable results. In the Badger Bill mine, the blue gravel bas never yet
been reached for mining purposes, although it is known to be very
deep and rich. The compavy is now making arrangements to commmJCe a tunnel to reach and exploit all this ground. It will be nearly
a mile in length, and its execution will require probably 21- or 3 years,
although this time may be much reduced by sinking shafts upon its line,
or by working with proper machinery. It is the intention to use machine-drills in this work, if the result of experiments now being made
with them by the company should prove satisfactory. When the works
are complete, this mine will last for twenty or twenty-five years, using
1,000 inches of water, which will, of course, be drawn from the present
reservoirs and main canals of Bloomfield County.
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Below Badger Hill, on a line parallel to the 1\Iiddle Yuba, the gravel
channel is lost for some four or fi\e miles, having been washed away by
the stream. 1t is again met at San Juan. Of the numerous and valuable miries at this place, some have received attention in former reports.
The various claims are all at work, and the monthly yield is ve1'y large.
A short distance below San Juan is a large and valuable mining claim
called Manzanita Hill, which belong8 to the 1\filton Company. This
claim, like all the others, bas been worked for many years, and large
amounts of gold have been taken from it. It is now being exploited
steadily through the old works; but a new and deep tunnel, 2,000 feet
long, is rapidly approaching completion, which will, wllen finished, (some
time in 1874,) enable the company to mine out the entire claim, a business of many years. Some distance farther down the channel is another
set of claims or mines known also to be rich. This property also. belongs
to the Milton Company, an<l is now worked through a deep tunnel
nearly 4,000 feet long, recently completed, which has been some five
years in progress. It was recently bought by the l\'lilton Company at a
cost of $100,000, and will serve that company for many years. It is
believed, however, that another and deeper tunnel will eventually have
to be constructed to permit all the ground to be worked out.
:From the Bed Rock tunnel to French Corral the Milton Company also
owns large and valuable tracts of the channel; and at and ·near French
Corral, which is the lower end of the gravel channel between the two
Yubas, the company bas extensive mines. These well-known mines
were among the earliest hydraulic workings in this State; and although
they have been worked steadily when water could be obtained, and millions baye been taken from them, they are still so extensive and rich
that the Milton Company is constructing a new and deep tunnel half a
mile or more in length, to be opened by an upcast-sbaft or incline, which,
when completed, will enable them to mine out the entire ground in fifteen or twenty years of steady work. The company is now mining
steadily through the old workings with excellent results, and also running two large stamp-mills. The lowermost 8 or 10 feet of gravel, nearest
the bed-rock of the channel, is so rich in gold, mixed with cement, that
it pays well to run it all through these mills. All of these mines are
supplied with water from the Bloomfield Company'R reservoirs and
canals.
A brief recapitulation of the approximate total cash cost of the property of these three companies, together with the estimated amount yet
required to complete the works in progress, will give some notion of the
extent of hydraulic operations carried on in Nevada County by what is
practically a single combination of capitalists.
·
1st. The North Bloomfield Gravell\fining Company:
Cash cost to date.... ___ ................................. $1,500,000
Required to complete works ___ ._ ........... _.... . . . . . . . .
500, 000
2d. Union Gra\ell\Iining Company:
Cash cost to date ............ - _......... _____ _.. . .... _. _.
300,000
3d. l\filton l\lining and vVater Company:
Cash cost to date ....... _. _........... ____ .. ____ . ______ _ 1,500,000
Amount require<l to complete works. __ ........ ___ ....... .
300,000
Total, (exclusi\"e of interest). ___ . __ .... __ ......' ....

4, 100,000

If to this sum we add interest at 10 per cent. per annum upon amount

invested from date of expenditure until the works are completed, the
8 1f
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total cost will e\entually reach the sum of $6,000,000, which '"ill represent the amount of investment by these companies in two years from
now, by which time, it is expected, the system of works will be complete.
This large investment will constitute the ownership e"Ventually, by one
consolidated company, of the following property: One hundred miles of
canal, with two vast reservoirs at water-sources, and some five or six
receiving and distributing reservoirs; six miles in leng.th of the great
main gravel channel; five miles of deep tunnels, together with several
miles of iron pipe and sluices, uuder-cnrrents, &c., and large quantities
of mining tools, with at least two large mills. It has taken the Bloomfield company eight years to bring its works to their present condition,
and it will be at least two years more before the system is entirely complete.
In the vicinity of North San Juan is the extensive property of the
American Mining Company, described at length in my report for 1870,
(rendered March, 1871,) pages 74-76. This has been one of the most
successful operations of this class of mining in the State. A recent
number of the Nevada Transcript says of this claim:
These claims were opened in 185~, and, although constantly worked, they ba,Te increased in value ever since, additions having been made bytbe purchase of other claims
at a cost varying from ten thou!'iand to a hundred and :fifty thousand dollars. The
main channel extends a mile to the front of their present works. The company employs
about :fifty men the year round. Water is low now, and they are running only five
nozzles of the largest kinu, carrying over 12,000 inches of water. These works furnish
an example of what industry, good judgment, and skill cau accomplish in bringing to
light the vast treasure concealell in these mountains. The present site of these
claims is an extensive artificial canon glittering with bowlders, where once stood a high
hill crowned with primeval forests of oak and pine. Unller this hill have been blasted
out of solid rock tunnels thousands of feet in length, through which the mountain,
loosened by powder and pick, and by means of hydraulic pressure, has ueen sent rolling
and foaming into the deep gorge of the Yuba below. Into these sluices are swept, indiscriminately, rocks, sand, and pay-dirt, but the under-currents, au ingeniously contrived saving apparatus, placed in these sluices and at the mouth of tbe tunnels, allow
nothing of value to escape. This company owns good grounds, but there is another
secret of success which no one visiting the mine can fail to notice-each one of the
shareholders is a working-man.

The Sweetland Creek Mining Company of London possesses one of
the most extenf3ive and valuable hydraulic claims in Ualiforuia.
The annual report of the superintendent of the company indicates
that from recent surveys the rieh channel of ground will last at least
double the time anticipated. After a run of 52 days a clean up of
$20,000 was made, of which $14,000 was net profit, a satisfactory result
for the first run of the season. During the year the new tunnel was
run 355 feet, and a shaft 75 feet deep raised to the surface. The tuunel
sluices have been extended 66! feet, making the whole length of tunnel
sluices at 2,724 feet, and 280 feet of outside extension added to this
makes the whole length of sluices 2,604 feet. The aggregate cost of
tunnel, two shafts, sluices, &c., has been $32,790. During the year the
creek returned gross $16,262, at a total cost of $8,200; net profits $8,062.
Tllat portion of the creek above t1Je slip tunnel, of about 1,600 feet in
length, has been a receptacle for tailings for ten or fifteen years. The
basin is formed by a rock barrier or sh'oal of 800 feet length in the bed
of the creek. This bar at its upper end coincides with the slip. T1Jis obstruction \\as partiall,y remedied by the slip-tunnel, and the tailings
above materially lowered, and the grade from the new tunnel-sluice
much improved, but still found insufficient for the heavier delxris. In
order to remedy finally this defect of outlet to the new tunnel, and to
form a casement or conduit for the economical working of the tailings
above, (an opportunity offering during the absence of water for t.lw
last four months cf the year,) they have driven a cut of 800 feet
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length by 7 feet deep and 5 feet in willth. Tile cost of such cut, confined
to giant-powder and labor, was $5,500, the whole of whicil cost was
taken from tile creek during the construction of the cut, and most of
the amount from the immediate track of cut. 'l'l1e cut will have yet to
be extended as the creek is worked, but witll lessening depth and cost
as the creek deepens above the bar. The outlet from the new tunnel
is now ample and works admirably, the rough bottom and sides of the
cut forming a disintegrator for liberating and brightening the gold
before it comes in contact n-ith the mercury in the sluices and undercurreuts below.
The Blue Tent Consolidated Hydraulic ~lining Company of Nevada
County is an English corporation, owning 500 acres of mining-ground,
with an average depth, from surface to bed-rock, of 450 feet. The outlet for the tailings is tl1e South Yuba River, which gives them a fall of
500 feet below bed-rock, thus affording ample fall, wllich is of the greatest importance to the successful working of hydraulic mines. This
company is now engaged in prosecuting two important and expensive
enterprises for the better development of its claims, and also in supplying them with free water. One of these is a bed-rock tunnel, running
into the hill, which, when completed, will be 400 feet long. The tunnel
is 6 by 7 feet, and 120 feet remains to be run, whicil it is expected will
take till February 1st. As soon as completed a shaft will be raised to
the surface, and the ground worked .through the tunnel. The other
project consists in the construction of a ditch to the claims of the company, from a point about half a mile above Culbertson's bridge, in a
narrow gorge on the South Yuba River, where it has located a waterright. A substantial dam bas been built with heavy logs 20 inches
square, bolted to the bed-rock with 2-inch iron bolts, and filled in above
with large bowlders, timbers, &c. The dam is 31~ feet long and 3 feet
high. .A bed-rock channel is being now blasted througll Rocky Bar,
through which the water will flow from the dam. A flume commences
at the end of Rocky Bar, which will be 4 by 6 feet, and about four miles
long. From the lower end of the flume to Blue Tent, a distance of twentythree and a half miles, the water will run in a ditch, with the exception of
a few short places that require fluming. Two tunnels will have to be run,
one of 1,000 feet in length, and the other 300. The ditch will have a capacity of 5,000 inches of water-miner's measure-and will have a fall of
11.~0 feet to tbe mile. The total distance of the ditch from the dam to the
company's claims at Blue Tent will be twenty-seven and a half miles.
The estimated cost of the work, when completed, will be $100,000. The
ground owned by this company embraces the claims formerly known as
the Darst, Smith & Cooper, Enterprise, Empire, Bond & Kilham, Gopher, South Yuba, Blue Lead, and other smaller claims, embracing all
the principal mining-ground in Blue Tent district, except the Central and
Sailor Flat property. From the records of these companies it appears
that the ground now embraced in the property of the Blue Tent Company bas yielded $770,000. 1\fr. H. S. Bradley, United States deputy
mineral suryeyor, measured the ground and ascertained that 5,101,150
cubic yards Ilad been washed from it.
Professor Silliman, in his report to the present owners, estimates that
the $770,000 worth of gold obtained from the several claims was derived
from washing down 5,101,150 cubic yards of gravel, much tile larger
part of which was top gravel, from 300 to 350 feet above bed-rock. He
says further :
The estimateu value of such gravel is placed n.t 10 cents per cubic yard. The general average by actual measurement gives 15 cents per cubic yard. The data necessary
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to cal~nlate the probable time which the mass of gravel in this property will last, if
worked at a certain rate, were arrived at thus: 5,101,150 cubic yards worked, divided by
2t, equals 2,186,207 cubic yards, the quantity for one year's dividends on the company's
basis; therefore, 415,8G6,3fi9 cubic yards of reserves, divided by the above CJ_uantity,
for one year, will give one hundred and ninety years as the length of time which these
reserves will last, if the rate of consumption estimated is maintained. But it will be
remembered that as the washings approach the bed-rock the gold product increases,
and the rate of washing becomes slower, because the lower gravel is harder, so that
the actual time requh·ed to wash off the whole mass of gravel will probably exceed by
several years the period now calculated.
Mr. G. D. McLean, superintendent of the SwetjtJand Creek, states that the goldbearing gravel attains a maximum thickness of 1,000 feet. The 490 acres comprising
the area are almost entirely overlaid with alluvium, but in order to compensate for the
exhausted pits, and any points where the survey may overlap the rim-rock, we will
l essen the area. to 400 acres, as a basis of calculation, and the average depth to 225 feet.
In 400 acres of graYel, 225 feet deep, there are 145,200,000 cubic yards, including all
of the richer under-strata estimated at only 15 cents per cubic yard, which, at the average obtained from the 5,158,150 cubic yards exhausted, gives $21,780,000 gr•)SS as the
1·eturnable contents of the property. Suppose three monitors, under a pressure of 300
feet, to discharge each 1,000 inches of water, and to wash jointly 9,000 cubic yards per
day of twenty-four hours, and to operate continuously for ten months, over fifty-three
years would be required to exhaust the property, whereas if the additional depth of
the placer was estimated at 10 cents per cubic yard, the amount returnable would be
over $~~3,000,000, and pjnety-four years or more would be required for the displacement. The expense usually attending hydraulic operations is from one-fourth to onethird of the gross returns-the water belonging to the mine.

In the country between Greenhorn Creek and Bear River the following companies have been actively at work: Jacobs & Sargent, at Quaker
Jlill; Rose & Duryea, at Buckeye Hill and Cbalk Bluff; the Birdseye
Company, at Yon Bet, and the Little York. They run from four to six
streams and consume about 2,000 inches of water, each under a pressure
ranging from 150 to 250 feet each. They usually make two weeks' run,
clearing up from $1,200 to $2,000 to each pipe, with the exception of the
Little York Company, which owns three ditches having capacity to carry
1,000 inches each. These parties obtain nearly all.their water from tbe
South Yuba Company, which owns the most extensh-e system of canals
and the best water franchise in the State. VV'T ater is sold at the low
price of 12~ cents per inch for twenty-four hours. Of the ten or a dozen
cement-mills operating about here a few years ago not more than two
or three are now running; the manner in which the cemented gravel is
now broken up with powder and the powerful streams brought to play
upon it, aided by the present more efficient system of undercurrentR
and dumps, enabling the miner to extract the gold from this material
pretty effectually without recourse to crushing, which, besides being expensh·e, was a very slow and tedious method for disposing of it.
Dr. llenry Degroot, in his correspondence to the Mining and Scientific
Press, of San Francisco, says of this region :
As regards hydra.ulic gravel, there is enough along the ridges formed by Bear Rinr,
Steep Hollow, Greenhorn and their branches to profitably employ the water flowing
tllrough half the ditclles in the State. There are here thousands of acres of deep
goltl-bearing banks, some of them just sufficiently prospected to demonstrate their
value, with here and there a small patch washed oft' or being actively worked, the
greater portion remaining wholly untouched. Under these ridges run in every direction sections of the old buried rivers, carrying in the lowest part of their channels the
characteristic blue gravel.
'l'he idea. of there being but one dead river creating a single blue lead, is, of course,
11ow exploded; experience having shown that these ancient channels are very numerous in this region of country, and that each one has created its own "blue lead "-this
being the color of the gravel wherever it lay sufficiently low to be protected from the
influences of the air and the atmospheric water, ·which, by decomposing the iron pyrites
present, have tinged the upper strata gravel with a rusty hue. Doubtless there was
one main river that, with many meanderings, flowing generally north and south,
passed in this vicinity through Quaker Hill, Reel Dog, nuder Chalk Bluff, llaving here
made a sharp curve to the east, after which, doubling on itself, it swept round to the
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southwest, and passing You Bet, bore off to the southeast through Little York till it
reached Dutch Flat, where, making another deflection to the sonthwest, it held on in
that direction through Gold Run, Low Hill, and Forest Hill to Todd's Valley, where it
disappears, having been swept away by the Middle Fork of the American River. This
central trunk had many branches, vestiges of which are found coming in on the east
at Berriugton Hill, Mount Oro, Buckeye Hill, Chalk Bluff, Little York, and under or
along all the other ridges between Bear River, Steep Hollow, Greenhorn and their
tributaries, enriching the diggings at Elmore, Liberty, Lowell, and Remington Hills,
and also at Stmnaban's, the Cascades, Red Diamond, and many other old camps along
these several eli vi des.

For the following information concerning tile I1iberty Hill placer mine,
I am indebted to l\fr. A. J. Doolittle, one of the owners : This claim was
purchased by its present proprietors about two years ago. They are
now de\eloping it, their aggregate expenditure hitherto having been
$76,000. It comprises 240 acres. The gravel is 40 to 100 feet deep,
cemented at bottom and hard to work, but profitable. A bed-rock tunnel1,600 feet long is contemplated. TlJey have now a ditch nine miles
to Bear River, carrying 800 to 1,600 inches; a reservoir at the head and
a dam in the South Yuba, to which it is intended to extend the ditcha distance of :five miles. .At Liberty Hill they have two reservoirs; one
co\ering 5.53 acres, (capacity, 1,180 inches for ten hours, through 3,000
feet of 15-inch pipe, under 270 feet pressure,) and the other covering two
acres and supplying 2,000 feet of 11-inch pipe, under a head of 150 feet.
They also ha-ve some other small ditches.
The Little York Gold-Washing and Water Company adjoins the foregoing. It is an English concern. Its ditches are three in number and
extend to Little York. Northward from this point to Lowell Hill, there
is a large area of graYel, covered with lava and volcanic cement. At
Lowell Hill are the Swamp Angel and other valuable and extensive
drifting-claims. At Remington Hill, Democrat Hill, Excelsior Hill,
and Bald Eagle there are drifting-claims, and hydraulic workings when
this system is not prevented by overlying cemented lava. The whole
ridge is the best supplied with water in the count.y. The aggregate
capacity of the Yuba, Little York, and Liberty Hill ditches is about
3,500 inches, which is doubled for the ten-hour shift by means of reservoirs. Water costs 10 cents per inch for ten hours. The season varies
from four to eight months. Miners' wages, $3 per day.
The condition of quartz-mining in the vicinity of Grass Valley and
~evada City seems to have been one of unusual prosperity during the
year 1873. The leading mines of Grass Valley have kept up their goldproduct, as will be seen by reference to the interesting reports of the
Eureka and Idaho, while in Nevada district important improvement is
shown in the Providence, Nevada, Murchie, and other mines. An exhibit of the condition of the leading mines of these districts is shown by
the carefully-prepa1;ed returns of Mr. F. J. Beckett, of Grass Valley.
The Grass Valley Union of December 23 gives a review of the present
condition of mines in that district, which I have condensed as follows :
The prospecting business is retarded by the fact that a large number of the ledges
here ate located and are held by owners who are waiting for something to turn up.
No man wants to work and find gold on another man's ledge. After the lOth of next
June these locations will have to be worked, or they will be liable to a, relocation.
There are many claims in this district which ought to be worked or jumped, and they
must be after the date we hPLve named.
The underground condition of the Idaho mine remains unchanged, a large ledge of
rich pay-ore constantly ·presenting itself to the miners.
The Eureka kept 15 stamps running dnriugthe month, and with them, in four weeks,
or twenty-four days, took out about $25,000. There are no changes in the lower portions of the mine.
The run of the Empire for the month of NoYember gave about $14,000, which is not

118

MINES AND MINING \VEST OF THE ROCKY MOUNTAINS.

as large as the yield for the month previous. Still, this $14,000 yield gives a good
profit. The underground appearances have improved considerably of late.
The shaft of the Magenta is now down 208 feet. The west drift is in 250 and the
east drift 70 feet. All the openings are in good ore with a well-defined ledge. In a
few days a second level will be started, arrangements for which are now being made
in the shaft. Ground was :first broken at the Magenta on the 23cl of last August. The
Orleans Mill is now crushing Magenta ore. At New York Hill work has gone on
steadily. The main tunnel has been run about 150 feet, and there are indications of
approaching the ledge. The ore ~aken from the old tunnel is being hauled to the mill
for crushing. Work is being pushed in the upper tunnel and a large amount of firstclass ore is being taken out. Free gold appears plenty in the rock, which is also rich
in sulphurets. The ore costs $2 per load to take it out, and the hauling and crushing
$4. Even low-grade ore will yield a profit at that rate. The fact of no machinery
being needed for working the mine lessens the expense of working very materially.
The Ben Franklin is again being worked. Great profits were made years ago out
of this mine, ancl there is no reason to suppose that the pay-ore is exhausted. A tunnel is being run in on the ledge, and is now in a distance of 175 feet.
The North Star continues work in the new shaft. It yielded about $14,000 last
month, all from the new works. The old mine shows no improvement.
The Slate Ledge, better known as Perrin's, is opening the :fifth level, the ledge on
which the posts set more than pay for the opening of the level. To show the quality
of the rock we mention that a quantity of rock which cost $900 to mine and mill paid
about $5,000 in gold.
On the Greenhorn the depth of the shaft is 496 feet. On the 460-foot level, drifts
have Leen run north and south. The ledge in the drifts is 2t or 3 feet thick. The
rock is now being crushed to test Hs value.
The Pittsburgh Mine Lthis is not the Pittsburgh of Nevada City, an extensive mine,
clescribed at length in former reports.-H.. vV. R. J is located near Deadman's Flat, some
four or :five miles southwest of Grass Valley. It is about a half mile north of the SevenThirty mine. The shaft is clown 63 feet, and the last 25 or 30 feet of the shaft is
through very :fine ore. This mine has sent to the mill and crushed 49 tons of ore, that
yielded about $50 per ton, or $2,450. None of the owners have bad to pay a cent for
working the mine, and have divided between $200 and $300 of profits between them.
The ledge is between 2t and 3 feet in thickness.
The Kentucky :five-stamp mill started on Monday last to crush the rich ore of the
Kentucky mine. The lowest depth of the mine is 235 feet, and drifts have been run
east and west a distance of about 50 feet each. No stoping has yet been done. About
300 tons of ore are on the dump-pile waiting to be crushed. This was taken out of
the shafts and drifts.
The Massachusetts Hill, Rocky Bar, Scadden's Flat, Stockbridge and other mines in
the Massachusetts Hill neighborhood, are sWl idle, as are also the ·wisconsin, Harterey,
Allison Rauch, Caml>ridge, Howard Hill, East Eureka, and other mines.

The Nevaua City Transcript has an extended notice of the Gold Tunnel mine and mill, on Deer Creek.
An incline 500 feet has been sunk, from which a tunnel 800 feet has been driven on
the ledge. A drain-tunnel extends from the creek to the incline, which is 600 feet
long, and connects with the shaft 245 feet from the bottom. The air had becollle so
close in the mine that, notwithstanding nearly 2,000 feet of air-pipe traverse the drifts
and tunnels in every direction, it has become necessary to construct an air-chute from
the lower end to connect with the end of the drain-tunnel, which is 245 feet above the
bottom. This work has been in progress several months, and the rock being excessively bard, the head way made has been slow. The mill is situated about 60 feet below the hoisting works, and the rock from the dump-pile is sent clown to the battery
by means of a long trongh or chute, reaching from the hoisting works to the mill, at
an angle of about 45 degrees. The mill is arranged for twenty stamps, but at present
ten only are put up. Two hundred yards above the mill, a dam is in course of completion across Deer Creek. It is 80 feet long, 12 wide, and from the lowest part of the
creek is 15 feet high. It is built of heavy logs, spiked together, the cribs Leing
filled with rocks and gravel. 'The creek being fiat at this point, the water will l>e
backed up a long distance. A flume connects with the top of the clam which conveys
the water to the huge wheel at the mill.

The Providence mine, situated on Deer Creek, about a mile from
town, is becoming celebrated, not only for the immense size of the ledge,
but also the richness of the rock. The Providence was purchased about
two years ago by several private parties for the sum of $GO,OOO, and
$18,000 more -was expended in sinking new levels, developing the mine,
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purehal'ing new machinery, &c., making a total of $108,000. bef0re the
rock began to pay. \Vi thin tbe past few months the mine has increased
in value, owing to the richness of the quartz and the mammoth size of
the ledge, which is reported to be 40 feet thick.
The \Vyoming mine, near Nevada City, was located in 1851. Since active operations were commenced in the mine it has at Yarious times yielded
a good deal of ore to its owners. An ineline has been sunk a distance of
60 feet on a fine ledge of gold-bearing quartz, which averages two feet
in width. Last October the property was increased by the purchase of
the Ural or Uichards mine, which runs parallel with the "\Vyoming, and
bas been heretofore worked through a tunnel running on the ledge, 1,300
feet in length. From the face of this tunnel a cross-cut is being run to
cut or intersect the \Vyoming ledge. This accomplished, the Wyoming
will furnish a large ore supply. A.t the mouth of this tunnel is a mill,
purchased fi·om the Ural Company, which bas recently been put in good
condition by the Wyoming Company, and is now, with fair profit,
crushing ore obtained from an intermediate mine. Free water supplies
the power for running the mill, and can be had in abundance the whole
year round. 1t is the iu teu't ion of the company to run tunnels to intersect an incline to be sunk next spring. When this intersection occurs,
the mine will be opened over 1,000 feet in length and to a depth of between 400 and 500 feet. The "\Yyoming possesses facilities for taking
out an<l crushing a large ql+antity of ore at a cheap rate. Nevada
County has between forty and fifty mills ; but no returns have been
receh·ed from other districts tllan Grass Valley and Nevada.
l\fr. \Villiam Watt, superintendent of the Eureka Gold l\Iining Company, presents the following report for the year ending September 30,
1873:
\Ve have driven 1,55G feet of drifts, 714 feet of cross-cuts, and snnk 9a feet of winze.
\Ve have hoisted 7,820 tons of quartz, and crushed 7,852t tons in 305 running days,
as follo\YS: Eighty-eight days with 15 stamps, and 217 days with 10 stamps, averaging
2t tons per <.lay to each stamp.
\Ve have concentrated 86! tons of sulphurets, and worked E:4! tons, and have now
on hand ~2 tons, which I value at $3,500.
The amount of quartz extracted during the past year from the various levels has
been as follows :
Tons.

Prom the fourth leveL_. __ .. _.. _........... _.. __ ................ _. . . . . . . . . . . .
9.)
From the :fifth leveL ......................... _........... _.............. ---..
268
From the sixth level. ...... _.... __ .. _.. ___ .. _................... _............ 1, 444
From the intermediate level .. _. .... _........ _..... ___ .. _.......... -... . . . . . . 6, 013
l\Iaking a total of........ -----·-·-· ...... ··---·.: .............. --·- .... 7,820
There are upward of !'>,000 tons of ore in sight, which will pay well on the average.
The expense of extracting the ore is unusually large, owing to the inconvenience of
gettinp; to it, a large amount of it having to be handled twice, and the smallness of
the ledge during the first half of the year, also the very hard nature of the ground
requiring the strongest blasting agents to make any headway. The amount paid for
dead work is also large; but, believing the company wished to have the mine fully
explored we have been running drifts and cross-cuts, wherever there was a reasonable
chance of striking pay-ore; and while I regret not being able to report a more favorable result, I hope for better luck before they are terminated. 'Ve have struck nothing
very encouraging in either the Mobile or Roannaise; in the former we are running a
drift east from the cross-cut, which shows bunches of quartz, good walls, and a good
opening between them; in the latter we are sinking a shaft on the ledge, which is two
feet wide, but as the shaft is down only sixteen feet, I c:=wnot determine the quality or
extent of the ore. Regarding the future prospects of the mine, I can form no decided
opinion, as the solution of the question lies deeper than we have been; although, in
the eighth level, the 'valls are good and regular, and four feet apart, but the ledge is
small and very poor. The mill, hoisting and pumping machinery, are all in good order.
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report gives the follo"ing financial statement:

Receipts:
By cash account, October 1, 1872 ..............................••........ $56,654 54
By bullion account ....................•............•.................. 486, 854 04
Hy construction account ............................................... .
95 00
By sulphuret reduction works ..................................•.......
2,933 07
By milling account ...•.........•......................................
413 50
By wood ranch ..............................•...................•.....
::?.,013 44
By \\"Ood account ....••.................••.•..•..........•..••••....•.. 13,879 97
By premiums and discounts .....•.........................•.........•..
1,225 34
By McDougal \YOrks .......................•...••••..•.................
1,004 81
By interest ..............•.............•..........................••... 5,430 13
570,503
Disbursements:
To d.i vidends ...............................•.•••...•..........••...... $260, 000
To ruining account ......................•..........•..•..•..•.......... 102, 591
To ruining account, prospecting .. . . • . .• .. . • •.. . . . . . .. .•. . . .. . . .. . .. . . . • 38,208
To milling account . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . 21, 690
To sulphuret reduction works . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .
2, 709
'l'o Roannaise mine . . . . . . . • . . . . . . . . . . . . . . . . • • • . . . . • • . . . . . . . . . . . . . . . . . . • 1, 509
'l'o 1\Iobile mine , . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . .
4, 310
To wood account . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . • . • . • • • . • . . . . . . . . 14, 580
To sulphuret concentration ...... ...• .•.• •... •..• ...••• •..•.• .... •..•••
1, 723
To McDougal works •..•. .... •..• .... .... •... .... .... ...... ...•.. ...•..
388
To wood ranch . . . . . . . • . . . . . . . . . • • . • • . . . . . . . . . . . . . . . . . . . . • . . . • • . . . . . . . .
2, 009
To general expenses....................................................
5,261
To bullion expenses . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .
1, 812
To discount account . . . . . . . . . . . . . . . . • . . • • . . . . . . . . . . • • . • • . . • . . . . . . . . . . . .
53
To cash account, September 30, 1873 ......•............................. 113,656

84
00
02
50
13
07
00
25
37
59
00
75
84

42
6fi
25

570,503 84
Available assets.

On hand, September 30, 1873:
Cash balance.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $113, 656 25
32 tons of sulphurets, estimated value . . . . • . . . . . . . . . . . . . . . . .
3, 500 00
250 tons of ore broke in mine, and 247t tons of ore on surface= 497t tons, at $12.71 per ton, average cost of mining
and hoisting ...•...••..•••....•......•••. , . . . • . . . . . . • . . • . .
6, 323 22
1, 431! cords of wood.. . . . • . . . . . . . • • • . .. . . . . . . .. • . . • • . . . . . . . .
6, 084 94
Supplies at mill . . . • .. . . . . . . . • . • . . . . .. • • .. . . . . . . .. .. . . .. . . . .
500 00
Supplies at mine . . . • . . . . • • • • . . • . .. . • • • • • . • . . . . . . .. • • • . . . . . .
1, 500 00
·wood ranch, balance of account • .. .. . . . .. . . • • . • . • .. • . . . • • . .
196 31
- - - 131,760 72
Real estate :
Mill, estimated value ...................................... .
Mine improvements and buildings, estimated ............... .
McDougal works, estimated ............................... .
Wood ranch, 160 acres .................................... ..

$40,000
30,000
4,000
1,500

00
00
00
00
75,500 00

Total ...••...••......•.....•......•...•..............

207,260 72

Liabilities none.
Mine statement.

Tons.

October 1, 1872-0re on sm·face. . . . . . . . . . . . • • • • . . . .. . . . . . . .. . • • • . . .. . . . . . . . .
280
Ore hoisted during the year.. . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . • 7, 820
Septern ber 30, 1873-0re on surface...... . . .. .. . . . . • . . . . .. .. .. .. • • .. .. . . . .. •

8,100
247t

Worked at the company's milluuringthe year ......... 7,852t
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Tons.

September 30, 1873-0re on surface.... . . . . . . . . . . • . . . . . • • • . • . . . • • • . . . . . . . . . .
247 ~
Ore broke in mine.... . . . . . . . . . . . . . . . . • • . • . . . . . . . • . . • . .
250
Ore reduced during the year ..••.•.....•••...••.....••.• 7, 852t
October 1, 1872.-0re on surface ....•.........•..................••.•...• 280
Ore broke in mine. . . • . . . . . . • . . . . . . . • . . . . . . . . . . . . . . • . . • 200

8,350
480

Ore mined during the year ..••..........•.....•..••.•..••.. 7, tl70
SulphMret statement:
Tons.

October 1, 1872-No. of tons on hand ........•••..... _._.........................
No. of tons concentrn.ted during the year... . . . • . . . • . . . . . . . . . . .

30
86!

September 30, 1873-No. of tons on hand ...•..• ~...............................

116!
32

No. of tons worked during the year at company's reduction
works for own account ...................... ~ . . . . . . • • • • 84!
No. of tons worked during the year for outside parties.... 42!
Total No. of tons worked ..............••.....•............ 127t
Ore statement.
7, 852i tons of ore, worked by mill process, yielded .•••.....•.
Also sulphurets as follows :
84! tons worked by chlorination yielded .......•........•..•
Less 30 tons on hand October 1, 1872-estimated value ..... .

$6,828 48
3,900 00

Add 32 tons on hand, September 30, 1873-esti~ated value ..

2,928 48
3,500 00

Add results of McDougal works ••.......•..•.•.•.•••.•.•..•

$480,025 56

-----

6, 428 48
1,004 81
487,458 85

Or1 an average of $61.13 per ton.
Average yield of sulphurets, $80.57 per ton.
Bullion statement.
As reduced by mill process :
Average fineness, .849-eqnal to $17.54 95-100 per ounce.
As reduced by chlorination process :
Average fineness, .958-equal to $19.81 11-100 per ounce.
Returns from McDougal works :
Average fineness, .766-equal to $15. 84 87-100 per ounce.
Return of bullion :
27,352.66 ounces,at$17 ..54 95-100 ......................... $480,025 56
6,828 48
344.68 ounces,at$19.tl111-100 ...•..•.••..........•....
63. 40 ounces, at $15. 84 87-100 • . . • . . • . . . . . . . . . . . . . • . . . .
1, 004 81

27,760.74 ounces..........................................

$487,858 85
Ounce~:~.

Weight of bullion before assaying.... . . . . . . . . . . . . . . • . . . . . . . . . . . . .
Weight of bullion after assaying:
Face of bars........................................
27,760 74
Assay chips and grains. . . . . . . . . . . . . . . . . . . . . . . . . . • . . .
3 20
Loss................................................
7 46
Total ............................•..................

27, 771 40

27,771 40

Cost of mining.
Supplies on hand October 1, 1872. .••••• .•.• •.•••. •.••.. ...•
$1,000 ()I)
:Paid for sundry supplies and labor during the year . • . . • . . . . 102, 591 02
.
- - - - SH03. 591 02
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Deduct:
Supplies on hand September 30, 1873 ........•.... _. •• . • . . . .
$1,500 00
Cost of working sulphurets not belonging to ordinary mining
expenses, and included in the above ...... ·--··...........
2, 044 82
---Cost of mining 7,870 tons ....... ____ .. _.............. _. . . . . . . . • . . . . . . . .
Or, an average cost, of $12.71 per ton.

$3, 544 82
100, 046 20

Cost of milling.

Supplies on band October 1, 1872 ...•••... __ ....... __ .. ____ •
Paid for sundry supplies and labor during the year .. _. _ ....
Deduct:
Supplies on band September 30, 1873 ..•••••. _. _•.• ____ ..•••
For custom-wol'k done and supplies sold._ .....•...•........

$450 00
21,690 13
- - - - $22, 140 13
500 00
413 50
913 50

Cost of milling 7,852t tons ............... --...... . . . . . . • . . . . . . . . . • . • • . .
Or, an average of $2.70 per ton.

21, 226 63

Cost of concent1·ating sulphurets.

Number of tons concentrated during the year .•.•.... _.... _. _..... _........ _..
Cost of concentrating ....................................·.•.•.....•••..
Or an average of $19.87 per ton.

86!

$1,723 59

Cost of reducing su.lphurets.

Number of tons worked during the year for own account......................
Number of tons worked during the year for outside parties ....•..... _. _. . . • • • •

84!
42!

Total .••••••....••.•.•.••.•....... ··---· •••••.••.•.. --·· ...• ---·-----· 127t
Cost of reducing:
$224 00
Supplies on hand October 1, 1872 ..•.• ---· •••••• --·· ••.••••••• ·---·· ••••
2,709 07
Amounts paid as per ledger account ...••• ----·· •..•••...•......•.......
Total ...........•..•..•••..••••.......••••....•.....•••.........
Or an average of $23 per ton.

2,933 07

Statement of profits for the year ending Septembc1· 30, 1873.

Receipts:
From bullion ................ ------ ...................... $486,854 04
Amount of sulphurets belonging to last year...... • • • • • . . .
3, 900 00
From sulpburets on hand .•••••.••••••..••...••...•••.....•...........
From other receipts •••••..•...•.•••••••••.•.••••••..•.....•...•.....

$482,954 04
3,500 00
7,730 82
494,,184 86

Cost of same:
Supplies on hand, October 1, 1872 .................. ~.. . . . • $6, 250 37
Paid for supplies and labor during the year (including
$44,027.75 paid for prospecting or dead work........... 170,508 89
Paid all other expenses ........... _••• _•• __ . . . . . . .. . . . . . .
7, 07 4 26
Off for supplies on band, September 30, 1873......... . . • • • •

183,833 52
8, 281 25

Net profits ...•...•••....•.... _..............•..........•......

175,552 27
318,632 59
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Distribution of p1'ofits :

Paid dividends, $13 per share ..........................•.. $260, 000 00
On hand, October 1, 1872:
Balance cash.... . • • ... . . . . . . . . . . . . . . . . . . . . . . . $60, 554 G4
Balance supplies.... . . . . . . . . . . . . . . . . . . . . . . . .
6, 250 37
66,804 91
On hand, September 30,1873:
Balance cash .......•••.......... $117,156 25
Balance supplies...... . . . . • . . • . •
8, 281 25
- - - - - - 125: 437 50
Amount of former balance of cash and supplies increased
during the year.... . . • . . • . . . . . . . • . . . . . . • . . . . . . . . . . . . • .

58, 632 59
$318,632 59

Statement showing the 1·eceipts and disbu1·sements of the company fTorn the elate of its going
into opemtion, October 1, 1865, to elate.

Receipts:
Bybullioutaken out .......•..........•............... $4,071,597 89
By other receipts...... . . . . .. . . . . .. . . . . . .. . . . . . . .. . . .. .
27,875 32
- - - - $4,099,473 21
Disbursements:
To sundry titles. To paid on the purchase of mine. For
Whiting ground or square location. Purchase of Mobile
and Roannaise mines, and perfecting titles ........... .
$301,906 50
141,844 71
To construQ.tion ......................•...••...........
To dividends .......•............................•..••. 1,974,000 00
To mining, milling, and all other expenses .•..•......... 1,556,284 50
3,974,035 71

On hand, September 30, 1873:
Balance of cash.... . . . . . . . • . . . . . . . . . . . . . . $117, 156 25
Balance of supplies.... . . . . . . • . . . . . . . . . . . .
8, 281 25
125,437 50
- - - $4,099,473 21
Statement of p1·ojits f1'om October 1, 1865, t~ Octobe1· 1, 1873.
Receipts:
From bullion ............................•...•........ $4, 071, 597 89
From other receipts . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .
27, 875 32
- - - - - $4, 099, 473 21
Cost of same :
Paid for mining, milling, and all other expenses...... . . . . . . . . . . . • . . . .
1, 556, 284 50

Net profits...................................................
Distribution of profits:
Paid for sundry titles ...•..................•..........
$301,906 50
141,844 71
Paid for construction ................................ .
Paid for dividends .................................. . 1,974,000 00

2,543,188 71

2,417,751 21

Balance of cash .. . . . . . . . . . . . . . . . . . . . . . . . . $117, 156 25
Balance of supplies.. .. . . . . . . . . . . . .. .. . . ..
8, 281 25
----

125, 437 50
- - - - $2,543,188 71

The Idaho mine of Grass Valley, which ranks as the leading quartz mine
of California, and is one of the most productive gold-mines in the world,
is situated immediately east of and adjoining the Eureka. These two·
mines have paid since their incorporation an aggregate of $3,258,950 in
dividends. The Idaho has paid regular monthly dividends for several
years, having disbursed to stockholders some $1,284,950, of which
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$682,000 was paid this year. The entire receipts of the mine have been
$2,311,437, of which $1,010,612 was the product of 1873.
The secretary's report, together with the report of the president,
shows in detail the operations of the fiscal year ending December 1,
1873. That the operations ha-ve been successful appears in the fact that
$682,000 have been divided among stockholders after expenses were
paid.
The old shaft has been abandoned, and the new one is completed to the
700-foot level, 35 feet toward the 800-foot level not being yet of the full
size. The 400-foot east level is in 765 feet from-the shaft, of which 368
feet are through pay-ground, and the last 397 feet are through barren
ground, with a small stringer most of the distance. The 600-foot east
backs are worked up to the 500-foot level, 210 feet from the shaft, thus
enabling them to form that level in worked-out ground for that distance,
and the quartz is all standing between the 400-foot level and the 500foot level.
During the year the company has. worked 27,624~ tons of rock, of
which 8,6052- tons came from ;the 400-foot level; 11,481:2- from the 600foot level; 6,937~ from the 700-foot level. This gave a gross yield of56,210.80 ounces bullion ................................. $979, 959 39
28, 318 00
2121 -t ons of sulphurets . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .
25 tons on hand, estimated.............................
3, 000 00
Specimens .... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
364 50
Tailings ... , ........... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
12, 950 00
Total .......................................... 1, 024, 591 89
Giving an average of $37.91~ per ton. During the year the company
ran 1,012 feet of drift and completecl329 feet of shaft.
The superintendent gives the following as the receipts and disbursements:
Disbursements:
Mill and mining ......................_................ . $232,847 44
Saving sulphurets .. , .......... , ....................... .
2,908 00
Prospecting in 400 ..................•.................
3,124 00
New shaft .........................................•..
22,792 00
Blacksmith-shop .. .· .................................. .
1,263 49
Construction account. ................................ .
8,096 57
Water-works ..............................•...........
3,602 46
8,738 84
Extension of ditch to Scott Flat .... ~ .................. .
General account ..................................•...
41,612 00
Total . . . . . . . • . • .. .. .. . . . .. . . .. . .. . . .. ... .. .. .. ..
Receipts:
Cash on hand from last settlement ..................... .
Proceeds from bullion ................................ .
Sale of sulphurets ............•...........•............
Sale of specimens ...........•..•..........• ·.......... .
Percentage from tailings. ~ ....... ~ ..................... .

324, 984 80
$6,669
979,950
23,119
364
5, 265

70
39
00
50
83

Total ... . ................................•..... 1, 008, 708 12
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Pan rent ............................................ .
w ·ater . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. .
Old material ........... _... , ......................... .
Total .................... . ........ .
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$907 00
486 00
511 08
1,904 08

Total receipts ........................................ $1, 017, 281 90
Total expenditure, including diYiden<ls ................. 1, 006, 984 80
Cash on hand .................... _............ .

10,297 10

The milling and mining account in the disbursements is interesting.
It is as follows:
Surface labor ...............................· ......... . $41,55:! 59
Underground labor ........... _.........•.............. 119,036 24
Wood, poles, and lagging .............................. .
23,314 21
Powder and fuse ..................................... .
3,795 00
Bard "'are ........................................... .
10,233 18
L11mber .............................. . ............... .
3,091 77
Candles and oil ...................................... .
4,580 13
Coal ................................................. .
2,005 37
(~uicksil ver ..............•............................
2,941 41
Foundery ........................................... .
10,046 GO
Drill-steel ........................................... .
1,106 3(3
Water .... . ......................................... .
1,463 50
Superintendent's salary . .. ....... . .................... . .
o,ooo 00
Sundries _.............................. _............ .
3,679 08
Total . . ....................................... .

232,847 44:

Average cost of milling and mining, $8.61} per ton.
Saving 237~ tons of sulphurets ........................ .
Prospecting 397 feet in barren ground in 400 level ...... .

$~,908

00
3,124 00

In sinking the new shaft the sum of $14, 046 was expended for underground labor, and $3,3.29 for surface labor. The labor on the waterworks cost $1,147, and the labor on the extension of tile ditch to Scott
Flat was at an expense of $5,828.
The secretary's report shows the receipts and disbursements, not only
for the year, but for each fiscal year, beginning in 1869. The total receipts for the year ending December 1, 1873, were $1,010,612.20, to
wllich the balance on hand December 2, 1873, b.eing added, gives a total
of $1,017 ,281.90.
The total expenses for the year, including the dh~idends, were
$1,006,984.80, and balance in the Treasury is $10,297.10.
The di ·del ends for the year amount to 220 per cent. on the capital
stock, an<l aggregate $082,000. The dividends of January, February,
and :l\Iarch were 15 per cent., or $46,500 each. Those of Apnl, l\Iay,
and June were 20 per cent., or $62,000; that of July was 25 per cent.,
or $77,500; those of August, September, and October were20 per cent.,
or $02,000; and tllof:le of November and December were 15 per cent., or
$4:6,500.
The aggregate receipts and expenditures of the company for the past
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five fiscal years are interesting. The receipts from all sources were
follows:
186!) ... - ..... -............. - ............ - .......... . $306,038
187 0 .......... - - .. - - . - . - . - ...•.... ~ ..••.......... ,, .. 183,450
1871 .. - ...................................... - ..... . 407,301
1872 ............. - ......
404,035
18 73 •••••••• ~ •••••••••.•.•...•• - - •••. - •••••• - ••••••• 1,010,612
> ••• -

• • • • • • • • • • • ,• • • • • • • ,

••••

as
75
23
16
52
20

Receipts for five years .......................... 2, 311,437 86
Dividends have been as follows:
1869, 11 dividends, or 55 per cent ..................... . $170,500 00
1870, 8 dividends, or 12 per cent .......... . ........... .
37,200 00
1871, 12 diYidends, or 75 per cent ....... , ........•.. . ..
232,500 00
1872, 11 dividends, or 52~ per cent .................... .
162,750 00
1873, 12 dividends, or 220 per cent ....... . ........... __
682,000 00
Total .............. : ................ ., . . . . . . . . . 1, 284, 950 00
This shows that 53 dividends have been paid in five years, aggregating 414-2- per cent. of capital stock, and amounting to the sum of
$1,~84,950.

Mr. Ed ward Coleman, president and superintendent of the Idaho Company, says in his annual report to the stockholders:
In reviewing our operations for the past year, I feel it is unnecessary to say that it
has been a very successful one. This fact has been very forcibly brought to your minds
from month to month in the shape of regular dividends, amounting in the aggregate
to the sum of $682,000 for the year.
Soon after our last annual meeting it came to the notice of your trustees that om~
interests might come in conflict with that of the Schofield Mining Company's location,
and it was thought advisable by your board to anticipate any trouble in that direction. We accordingly entered into negotiations with certain parties, and the result
was the purchase of all their rights for the sum of $25,000. This, it is believed, perfects
our title to all our claim, beyond dispute.
The mine continues to look well. The developments in depth would seem to indicate that we may reasonably expect the mine to last many years, with good returns.
The new shaft is completed to the 700 level, and it is down 35 feet toward the 800
level, but not the full size. The old shaft is abandoned, and all the work is being done
through the new one. The 400 east level is in 765 feet ftom the shaft, of which 368 feet is
through pay-ground, and the last 397 feet is through barren ground, with a small
stringer most of the distance. The '600 east backs are worked up to the 500 level, 210
feet from the shaft, thus enabling us to form that level in worked-out ground for that
distance, and the quartz is all standing between the 400 level and 500 level.
'l'he 600 east level is in 595t feet from the shaft; 473t feet from the shaft the ledge
split; we followed the south branch 122 feet; it then gave out. We have now followed
the north branch about 30 feet from the split; the ledge seems very unsettled, but from
indications in the 400 level it ought to extend 250 feet farther; still it is not reliable.
The 600 west is about all worked out. The 700 west is in 428 feet from the shaft,
and the backs are about 250 feet in leng"th. The drifts and backs produce good average
rock. The 700 east drift is in 195 feet from the shaft, and the backs are 192 feet in
length. This drift and backs also produce average rock. During the year we have
worked 27,624! tons of rock, of which 8,605t tons came from the 400 level; 11,481! from
the 600 level; 6,937! from the 700 level. This gave a gross yield of56, 210.80 ounces bullion .............. _.................. __ •.........
$979,959 39
212t tons of sulphurets .................•.... __ ......... _... _.... _.. .
28,318 00
3,000 00
25 to_ns on hand(estimated)--~--· ..........•............... ·----· ... .
364 50
~,~fl~~~:n~" ~ ~ ~:
~ ~:::::::::::
12,950 00

·:. -_-_:·...".·.".' ." _-_-_-: ."."." :.·: _·_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-

Total ................................. _" .... _....•.•. _. . . . . . . . 1, 024, 591 89
Giving an average of 39.91t per ton.
During thfl year we have run 1,012 feet of drift, and completed 329 feet of shaft. The
machinery is all in good working order, and I know nothing to occasion any large expenditure of money, separate from the legitimate workings of the mine.
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The following is the statement of the North Star 1\fine, Grass Valley,
evada County:
Receipts:
Procured from bullion. . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . $131, 032 55
Sulphurets . . . • . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . • . . . . . . . .
17, 133 95
Dther source~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3, 271 01

152,337 51
Expenses:
1\lining, (including labor supplies) ......... _.......... . $95,733 25
1\Iilling expenses, lal;>or supplies •...........•••.........
33,977 07
Cost of working sulphurets •.. ...•......................
5,486 84
Miscellaneous expenses ...............................•
12,741 57
147,938 73
Improvements on mine and mill........................

$4, 222 82

During the year, 7,391-2- tons ore were crushed, and 285 22d'lo tons of
.su1phurets were concentrated and treated by chlorinati~n.

~

Statement 8howing operations of leacling rnines of Gmss Valley district, Nevada County, Cal., fm· year 1873.
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NoTE.-The Idaho was reported by Mr. Edward Coleman, superintendent; the Eureka and Kentucky by Mr. .r. F. Beckett; and the New York Rill by Mr. A. Delano.
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Statement showing operations of leading ·rnines in vicinity of Nevada City, Nevada County, Cal., jo1' year 1873, 1·eported by C. H. Mead and John Berry.
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List of producing mines in the vioinity of .Nevacla City, Nevad£t County, Cal., 1'eporlcd by C. H. Mead and John Berry.
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List of producing rnines in the Grass Valley district, Nevada County, Cal., 1·eported by A. Delano, Edward Coleman, and J. Ji'. JJeckclt.
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List ?f mills in Grass Valley and Nevada districts, Nevada COtmty, California, 1·cported by J. F. Beckett and Eclwm·d Coleman.
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YUBA COUNTY.

I am indebte(l for information concerning the condition and prospects
of t,he llsdraulic mines in this county to a correspondent at Smartsville .
.A.s bas been stated in former reports, the principal hydraulic
mines of this county are located at and near Smartsville. The graveldeposits are about three miles long, running from Mooney Flat, westerly,
between the towns of Smartsville and Sucker Flat, to Timbuctoo.
The following is a list of the tunnels in this locality : Enterprise,
2,GOO feet long, in constant use; Blue Point, 2,270 feet long, in constant
use; Blue Gravel, 1, 700 feet long, in constant use; Blue Gravel, (middle,)
1,400 feet long, abandoned.; Blue Gravel, (upper,) 600 feet long, abandoned ; Rose's Bar~ 1,000 feet long, finished March, 187 4 ; Pactolus, 1,100
feet long, in constant use; Pactolus, (upper,) 300 feet long; Greenhorn, 500 feet long, in constant use; Pittsburgh, 500 feet long, abandoned;
Pittsburgh, (lower,) 900 feet long, work, stopped; Michigan, 300 feet
long, abandoned; Deer Creek, 500 feet, finished January 1, 1874, and
work being pushed as fast as possible.
The water useu by the several companies· whose tunnels have been
enumerated above, as also that used by the Smartsville Consolidated
Hydraulic :Mining Company, (between Enterprise and Blue Point, working top leau at present,) is mostly supplied by the Excelsior Canal Company, the ditches of which are now delivering an average for the year
of o\er 4,000 inches per day. \Vhen the Deer Creek Company's tunnel
is finished, furnishing another outlet, the supply will be increased.
During a part of tile winter and spring months the Nevada HeserYoir Ditch Company supply the Blue Point Grayell\fining Company; in
part the Smartsville Consolidated Mining Company. A brief description of the Enterprise Mining Company's operations may be of interest,
as it has never been alluded to before, being undeveloped hitherto. This
Company owns a large amount of ground, which will average from 200
to 300 feet deep. It started a tunnel about three years ago, and finish eel
it, as at first sunTeyed, in November, 1873, since which time it has been
run 100 feet farther. The first blast will be exploded about the last
week in January, 1874, and immediately thereafter 1,000 or 1,200 inches
of water will be turned on, and active hydraulic operations begun. The
tunnel will average more than 7 feet wide and 9 feet high, and is between
2,GOO and 2, 700 feet in length. The flume consists of 440 boxes 14 feet
long, 4 feet wide, and 3 feet deep, rock-lined throughout on bottom, and
block-lined on ~Ides at lower end. The grade is 7 inches to the box except on curves, where it is greater. The amount of dirt to be moved is
about 0,000,000 or 10,000,000 cubic yards; and if it will pay one-half
the average for the locality, the stockholuers will be handsomely repaid.
The entire cost to January 1, 1874, will exceed $75,000.
Passing the Smartsville Consolidated. Hydraulic 1\lining Company and
l3lue Point Gravel l\Iining Company, whieh have been diligently at
work, and the Union claim, a very narrow strip of ground, we come
to the Blue Gra-vel Mining Company's claim. This mine has made by
far the richest returns of all the claims in the county. The lower tunnel
ha-ving been completed, the first "clean up" was made in July and the
second in December, 1873; and the bullion obtained was sufficient to keep
up the former reputation of tlle mine. The gravel in this deepest gutter
of the channel is very rich; but the quantity is limited. The Pittsburgh is now idle.
The Rose's Ear Company's ground, lying next west of the Pittsburgh
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Company, is 1,800 feet long on the channel. The upper lead is now being
worked at a moderate profit, while from shafts sunk in the lower lead
the prospects obtained are sufficient to warrant the belief that this cla,im
will soon rank next to the Blue Gravel. This company's deep bed-rock
tunnel was in 965 feet on January 1, 1874. When it has been driven to
1,000 feet, an incline will be raised, 'lnd washing the rich lower lead will
be commenced as soon as possible. For the first 800 feet the rock in
this tunnel was very soft, and rapid progress was made; but the next
100 to 150 feet proved to be much harder, and the distance accomplished
per month was reduced as low as 12 feet.
The Pactolus is now making its first run through the lower tunnel.
In the Babb claim, formerly celebrated, operations have been suspended temporarily.
Active work is going on in the Greenhorn claim, and the first cleanup, after a long run, will be made in February.
The Deer Creek Company's tunnel, located at the eastern end of the
lead, will tap an enormous body of ground, nearly 400 feet thick, at the
deepest point.
Mr. Amos Bowman, late of the State geological survey~ who has devoted considerable time to the study of the geological features Df this
locality, and who has also surveyed and measured all the ground for the
Excelsior Canal Company, Rtates that the total amount of gravel in
place, before mining was commenced, was in round numbers 125,000,000
cubic yards, aud tha.t upward of 25,000,000 yards have been moved, leaving nearly 100,000,000 cubic yards yet in place. Mr. Bowman also states
that the known yield of the mines exceeds $6,000,000, or say 25 cents
per cubic yard, but also estimates that from $2,000,000 to $4,000,000 have
been taken from the bars in river and surfaces of ravines in "early
days," of which no record was kept.
About forty years will be required to "work out" this locality, running off the gravel at the rate of 8,000 yards per day.
BUTTE COUNTY.

During the present year considerable excitement was created in the
yicinit.y of Oroville by the discovery of rich placer-diggings in ground
the auriferous character of which seems to have been overlooked for a
long period, and which had come to be consiilered as agricultural. This
discovery was made at this late period in a region which was once the
center of an active mining population; but of late years the principal
interest has been agriculture and fruit-raising.
About a half mile east of the Feather River, and about two and onehalf miles from Oroville, is the scene of the new diggings. A yca,r ago
a young man named Kline was led to locate a claim, and prospect, at a
point near that named. He, it appears, struck it rich, but kept the matter a profound secret. By some means, however, the success of the boy
became known to Mr. Gray, who holds a ranch hard by, and he began a
series of explorations upon his own ground, resulting in the discovery
of pay-dirt. This was about one month ago. Gray at once offereu his
land in the region of the mine for sale in small parcels, or for rent. The
Chinese, ever on the alert, heard of the new grounds, and were soon on
hand to buy and to lease. Gray has been kept busy ever since in making transfers and leases. For 200 feet square of ground he received at
:first $100, but since then few know what he has sold for. Outside of
the Gray ranch hundreds of claims have been located, and scores sold
to Chinamen, as ''Jolm" is prohibited from locating for himself.
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But few whites hav-e been engaged in actiYe work on these claimsalmost all the locations ha-ving been made with the intention of selling
to the Chinese. Two hundred feet is allowed to the man, and one day's
'Work in ten holds the ground. Claims hav-e been sold as high as $10,000
to Chinese companies .
.l\Ir. Atwill, a correspondent of the Sacramento Record, says :
The region alre:u1y prospected is about one and a half miles square; not more than
one-eighth of this lies within the bounds of any patented ranch. The soil is a sandy
loam; the surface of the earth perfectly level. Sinking from 8 to 10 and 12 feet, the
prospector strikes a stratum of gr::wel about 2 feet thick; this yields nothing, but in
nearly every instance be finds pay-dirt just beneath it. The dirt bas been proven in
some cases 8, and in others 10, feet in thickness or depth. "\Vater is obtained by sinking
some 12 to 18 feet, and drawn up for work. All the washing is with pan and rocker, in
the most primitive style. The gold is fine, scaly, river-gold, and lie:s closely together.
As high as 25 cents to the pan bas been taken out, but the average seems to be 6 and 8
cents. No capital is required to work these mines; as now handled, S7 or $8 suffices
for a very good prospect. There are plenty of Chinese who will sink the prospect-bole
for what they can get out of the bottom.

Instead of working this ground, as in 184:9 and 1850, the locators sell to
Chinese at prices ranging from $10 to 8200 per lot. The purchasers
sometimes wash out $1,000 per 'Week, and OroYille an(ll\Iarysville bankers state that the Chinese ship regularly from thjs locality au average of
$18,000 per week in fine gold.
l\lr. YV. F. Stewart, a gentleman 'Who bas made the geological features
of the California mining region .a study for years, bas recently -visited
this county, and itJ a communication to the l\Iining and Scientific Press
of San Francisco says:
The life and soul of Butte County are the amazingly colossal works which are being
carried on in the famous tertiary beds at Cherokee and at Morris Ravine. These great
placers, underlying what is known as Table Mountain, extend from Oroville to Dogtown, in the direction north and south, fully twenty miles, and are unquestionably the
most extensive placer-gold deposits in the world. The bed-rock of the placer is clayslate, mingled with talcose slate and bard schistose rocks. Upon the bed are found
petrified oak logs, and occasionally bones and teeth of the mastodon, precisely as such
vestiges are in the rich gold-drift in Siberia. Mingled with the logs and bones is a
concretionary deposit of washed pebbles, conta1ning magnetic iron, sand, olivine, and
diamonds. This gravel-bed is the chief matrix of the gold, which is mainly found in
.fine particles, but is sometimes met with in the form of lumps and nuggets. The
gravel-bed ranges from 3 feet to 10 feet in depth, and is really the true pay-dirt. Upon
the gravel stratum rests a heavy layer of white quicksand, mingled with iron oxide
and tertiary clay. This sand-bed is from 10 to 100 feet iu depth, and although it contains a little fiue gold, is comparatively barren. The crown and summit of the entiro
mass is a broad sheet of black basalt, columnar in structure, hard as iron, and with a
perpendicular thickness of fi·om 10 to 60 feet. This basaltic cap makes the uneroded
summit which has formed the tertiar:v beds into table mountains. The work which
bas been done by the Messrs. Hendricks at Morris Ravine, and by the Spring Valley
'Vater Company at Cherokee, is simply herculean. They have brought water throngh
pipes, flumes, and ditches for many leagues, over almost inaccessible mountain-fastnesses; they have demonstrated unbeard-offacts in hydrostatics and pneumatics; they
are now gnawing away both ends of the great tertiary bed with 6,000 inches of water,
and are monthly cleaning up hundreds of thousands of dollars in golc1.
At Cherokee Flat, the Spring Valley and Cherokee Mining Companies, which were
consolidated early in 18n, have completed their ditch from Butte Creek, crossing the
west branch of Feather River, connecting with the former ditch of Smart:sville Mining
Company. This now furnishes a good supply of water, running two and three 7-illch
pipes. The number of pipes will be increased to five during the winter. Tlw company expects to receive $2,000 on an average each working day, which is quite pl'obable,
as $1,000 were produced for each day's washing of the first season. After completing
the Smartsvillc mining ditch, and notwithstanding all experimenting, $iGO,OOO base
already been expended on improvements. rrhe stock, which is $4,000,000, is valued at
70 per cent., and will pay, it is said, 2 per cent. monthly on that amount.
The bringing of water to this ground in such abundance was certainly a gigantic
'enterpri~;e, and the result will probably continue, as thus far, prol>Ortionately great.
This lead is said to extend from about eight miles north of Cherokee to Thomson Flat
in the south, au<l i~; from two to fonr miles wide. It cau be justly claimed as one of the
1'ichest and most extensive gravel-deposits in the State.
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During the year several important discoveries of rich gold-bearing
quartz were made in the vicinity of Forbestown. It is said that, in one
instance, $4,392 was taken out in two days by the use of a common
band-mortar. The vicinity of Forbestown is likely to become the scene
of actiYe quartz-mining before the close of 1874.
l\1r. Charles Waldeyer, of Cherokee Flat, furnishes to me the following
statement of the operations of the large companies in that vicinity:
The hydraulic-mining interest at Cherokee, Butte County, California, is, so far, chiefly
represented by the Spring Valley Canal and Mining Company, which was formed in
}'ebruary, 1873, by the consolidation of the old Spring Valley Canal and Mining Company
and Cherokee l\Iining Company, with a capital stock of $4,000,000. This consolidation
enabled the parties interested to introduce to their rich mining-ground, covering about
one hundred acres, a sufficient and permanent supply of water from Butte Creek.
The canal, or ditch, which conveys this water is twenty-eight miles long from Butte
Creek to the Cancow Valley reservoir, whence it is carried by the old Spring Valley
Canal and Mining Company's ditch, through the great inverted syphon, or pipe, to
Cherokee. Before the Cancow Valley reservoir is reached, Little Butte Creek is crossed
by an inverted syphon 30 inches in diameter and about 1,000 feet long, with a depression
of 148 feet; and also the west branch of Feather River, or its north fork, by an inverted
syphon of 30 inches diameter and about 3,600 feet in length; greatest depression, 680
feet. The heaviest iron used in the construction of the pipe is 1'\-inch boiler-iron.
Part of the Butte Creek ditch was constructed by the former Cherokee Mining Company, in 1871. This part of the ditch, about fourteen miles in length, passes over a very
tli:fficult terrain, anll neeued a great deal of blasting, fluming, and :filling up.
The expenditure for these fourteen miles of ditch, 5 feet wide and 3 feet
deep, including a very excellent dam in Butte Creek and a tunnel about
100 feet long which opens into Butte Creek, are stated to be about._____ $40, 000 00
And the additional expenditures to convey the water farther, to the reservoir at Cancow, are as follows: 4,619 feet of iron pipe, including transporting and laying. ______ ---.-- ___ ....• __ ... --._._ .. ___ -- __ .... _... -38,677 42
Ten miles of new ditch, to a great extent in hard bed-rock, and widening
of fourteen miles of old ditch .. _. ______ • __ . _- ---- ---. ~ .. -- ... ---- ---48, 558 7~
So that the total expeniliture for the new ditch amounts to.--.- .. - ___ . -- 127, 236 21
The work on the recent improvements was commenced April 9, 1873, and was :finished July 4 of the same year.
The Spring Valley Canal and Mining Company produced, since its consolidation, from February 1, 1873, to May 15, 1873, in gold bars_--- __ -- ___ $129,000
The water failing at the latter date, and the Butte Creek water not being
within reach, the mines were suspended for two months. After the introduction of the Butte Creek water, and from July 20, to October 20,
120,000
1873, in two" clean-ups," the sum of...... ---------------------------was secured. The largest gold-bar ever cast by a mining company in California, valued at $71,500, was the result of the last of these ''clean-ups."
Since then, viz, from October 20, to December20, 1873, another" clean-up"
61 000
was made, amounting to .... _- • --. -.-. --- _____ . -- .. --- ---- -.----- . __ _
So that seven and one-half months of actual work produced.------ . -----

310, 000

This favorable result must be the more surprising when it is stated
that only 1,000 inches of water were used for washing purposes, as the
low state of the rivers-the consequence of two dry winter seasonsprevented a greater supply.
The Irish l\Iining Company owns about five acres of the most Yaluable mining ground, and works during tllC rainy season by the hydraulic
process, the water-supply depending altogether on the rains of the winter season.
The "Blue lead" has developed very rich in the above claims, gold
being visible throughout in the gravel, and a steady and sufficient sup:
ply of water would make these mines the most productive in the State.
How desirable and remunerative the introduction of a large supply
of water to the mines of this vicinity would be must be evident ·wllee
it is considered that a number of mining concerns, among these tlle
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Cherokee Flat Blue Gravel Company, with 900 acres of the most valuable mining ground, are idle and unproductive for want of this all-important element. In fact the mining region is not confined to the great
Table-Mountain lead, which goes from Cherokee past Morris's Ravine,
where the rich Hendricks Company's hydraulic mines are situated, to
Thompson's Flat, opposite Oroville, but extends to the Dogtown Table
Mountain and its spurs, to which latter that gravel-deposit belongs
which is recently opened at Saint Clair Flat, about two miles northwest
fi·om Cherokee, by the Cherokee Consolidated Mining Company.
This mine is owned by Messrs. Thomas L. YiP-ton and Williams, of
Cherokee, who have opened it and work it by the hydraulic process.
The area of the mining ground covers about 40 acres, anu it develops
in a very promising style-blue gravel in the bottom, and yellow-gravel
deposit, intermixed with a great deal of quartz, on the top. A bank 40
feet in height is now exposed. TlJe improvements consist of open bedrock cuts, with 3,000feetof 30-inch flumes, and oOOfeetof 15-incb iron pipe
to convey tbe water, under 150 feet pressure, to their '"hydraulic chiefs."
The cost for opening and improvements amounts to about $10,000. The
water used, about 400 inches, is supplied by the Ilendricks ditch. The
go1d is coarse and fine, mixed, and the yield bas been from the very
beginning sufficient to insure a handsome monthly dividend.
A number of other mining companies are now busy opening mines
in the same deposit; and all of them ha\e the best indications of success,
provided a sufficient quantity of water can be secured to work steadily.
The following description of the extensive hydraulic c1aim of Ilendricks & Brothers is from the columns of the Oroville Recoru:
The Messrs. IIendricks, in Morris Ravine, have a vast mining claim of excellent paydirt, with the best appliances, and water to work it. The extensive gravel-deposit
into which their 2,500 inches of water, under several hundred feet pressure, are cutting
their way, is unmistakably of the same character as the deposits at Cherokee, and will
not fail to be equally as remunerative. Their mining flume, which lies deep down
in the bed-rock at the claim, extends down the ravine for a distance of a mile or more,
is 4 feet in width, of firm and substantial structure, and paved with rock. It is their
design to extend the flume down the ravine to Feather River, a short distance above
Oroville, and opposite river-claim of '57, known as the famous Cape claim. It was tho
theory of the Sfleculator then that the rich deposits found in the famous Cape were
washed down Morris Ravine from the deposits underlying '!'able Mountain. Morris
Ravine itself was one of the rich and famous surface-mining ravines of '49 and '50,
and strengthened the theory of the river-deposits. The ravine, from its confluence to
the claim of Messrs. Hendricks, has been little more than skimmed off, while such
claims as the Monte de Oro, and those of Rigby and Boyd, high up on the mountainsides of the ravine, show that the whole formation is a deposit of auriferous earth.
The ravine itself shows evidence of having only been slightly scratched over, while
the claims above referred to having been worked successfully for years, yet seem to be
nothing more than mere scars on the mountain-sides. Doubtless a much greater impression could have been made on those huge deposits, but for the small amount of
water afforded by the water-shed of'l'able Mountain, and some of them, (the Monte de
Oro, for instance,) being situated so high on the side of the mountain as to afford but
very little water during seasons of the greatest rain-fall.
'l'he Messrs. Hendricks appear to have mastered the situation so far as a supply of
living water for their own use is concerned, by the construction of a ditch some fift.y
miles in length, taking water from the west branch of the Feather River, conveying
it across depressions in huge iron pipes and around the mountain-sides in ditches.
'I'his large ditch, carrying 2,500 inches of water, winds around the hills in the vicinity
of Cherokee with tantalizing placidity to the miners of Cherokee, whose rich claims lie
idle a good portion of the year for want of the flood of water that runs at their very
feet, but the ditch was not cnlcul::~.ted for that altitude, and it gracefully curves from
their view, clinging to the crumbling sides of the North Table l\Iountain, until it debouches into a vast reservoir at tho hecul of Morris Ravine. From thence it is carried
in pipes, nuder several hundred feet pressure, to the claim. Here a distributor divides
the current into three pipes, to each of which is attached n. h~'draulic chief, which
hurls 800 inches of water against the face of the claim with great and irresistible force,
b€ fore which the earth melts away, and even the bed-rock is torn up and thrown high

136

MINES AND MINING \VEST OP THE ROCKY MOUNTAINS.

in the air, shivered to atoms and \\birlecln,way clown the flume by the rapid current.
These hydraulic chiefs are opemted each by a single man, and after the flume is laid,
and the mountain loosened with powder, do the work of mining.
On a recent visit to this claim, we witnessed the power of one of these monitors
in cutting a passage through the bed-rock for the flume. It was stationed above
the head of the flume, and hurled 800 inches of water through :1 5-inch nozzle on to
the bed-rock in the direction of the bead of the flume, cutting its way through the
rock with the apparent precision and ease of a gardener's spade in yielding soil, and
almost with the rapidity of electricity. It is but recently these vast arrangements
have been perfected on this claim. Indeed, the large 4-foot flume is not yet completed
to the face of the claim, and it will be but a short time before the claim of Messrs.
Hendricks will equal, if not excel, any other hydraulic mining operation in the State.
Blasting tunnels have been run into a mountain almost as large as one of our Bnttes,
which will soon be shattered by :1 blast fired by electricity, the buildings in the vicinity
being barricaded by planks to protect them from the falling debris. The hydraulic
chief~ under the direction of a single man, will do the balance of the ·work. Much
coarse gold is found on the bed-rock in their claim. A piece weighing over 4 ounces
was picked up the morning of our visit. The Messrs. Hendricks have expended a large
sum of money in making these e~tensive preparations for mining.
SIERRA COUNTY.

This county is bounded on the north by Plumas and on the south by
Nevada County. The great gravel-range known as the Blue Lead, rising in Plumas and Lassen Counties, runs through this county, and is extensively mined at Forest City, Laporte, (on the line of Plumas Count~,)
Saint Louis, Howland Flat, Port Wine, Hepsidam and other places in the
county. My report of last year contains a detailed description of the
various channels running through the county. Since it was written,
important disco\eries have been made in the vicinity of Forest City,
which are described by Dr. Henry Degroot in a letter to the }_\,fining and
Scienti:fi:c Press of San Francisco. Doctor Degroot says:
Forest City bas experienced its full share of the vicissitudes common to most early
mining camps in California. The ravines in the neighborhood, enriched by the Blue
Lead, which crosses the country here, paid when :first worked most liberal wages.
With the partial exhaustion of these deposits the more exposed and easily-reached
portions of the main lead were attacked through drifts and shafts, and for a number of
years some twenty or thirty companies, employing several hundred men, did well at
this business. Meantime, many tunnels were started for those sections of the old-river
channel that were more deeply buried or supposed to lie farther back. Then came the
era of stampedes, when the California miners, eager to exchange these supposed impoverished diggings for virgin placers, and ignorant of the buried wealth they were
abandoning, hurried off to distant :fields of labor, leaving their claims and often costly
improvements, most of which afterward fell into a state of irreparable decay. Neglected so long, the tunnels caved in and the shafts were :filled up; and when these men
came back, as mauy of them did, they found their grounds tn the possession of others,
or the works that had cost them so many bard days' labor well-nigh useless.
During this period of absenteeism two or three companies kept work going on their
claims, the principal of these being the Live Yankee, who owned a tract having a
frontage of 360 by a depth of 2,600 feet on the Blue Lead south of the town. This
was opened by a long and costly tunnel, commenced now nearly twenty years ago, and
which was afterward maintained in a state of repair at considerable expense. From1R54
to 1863 inclusively, this company took out $713,777, of which nearly one-half was paid
out in dividends. After this the net earnings fell off materially, the dividends amounting to only about $10,000 per year. The richer portion of the gravel being washed
out nothing has for some time past been done on this claim ; though it is possible it
llHty yet be worked by hydraulics or portions of it be re-opened for drifting purposes.
The Highland and Masonic claim, another of those that were worked for a long
time without intermission, lies near the town, and has had a checkered history. It
was :first opened by means of a shaft and supplied with costly hoisting and pumping
works, which were afterward burned. The yield was large, but owing to the original
outlay and heavy current expenses not much profit accrned, and the claim was :finally
sold for debt. It was afterward opened by a long bed-rock tunnel, and for a time
turned out as much as $100,000 per month, after which it again fell off and :finally
dwindled a~Vay to almost nothing. The water in this claim, notwithstanding the
quantity is considerable, is so acidulous that sheets of zinc exposed to its action are
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-soon eaten up, and shovels left in it for a, short time are so eroded as to be unfit for
further use.
TheNorth Fork is another of these old companies that, with some intervals, have kept
work in progr,ss about Forest City. They own a very extensive and valuable section
of the Blue Lead adjoining the Bald Mountain ground on the northwest, and which
they are now opening with a bed-rock tunnel, already in over 2,000 feet, with about
1,000 more to run before reaching the channel. They have been at work on this tunnel several years, and it will probably rel]_uire another year to complete it, much better progress being made since the single hand-drill and giant powder were introduced.
The only largely-productive claim, however, in the immediate vicinity of Forest
City, and that ·which now imparts more life and business to the place than any other,
is that of the Bald Mountain Company, situate close to and a little north of the town.
Tbe members of this company, twenty in number, are mostly working miners, who
deserve great credit for the industry ::mel perseverance as well as the good judgment
shown in opening their ground, which covers a broad space on the main Blue Lead.
The tunnel, nearly 2,400 feet long; is a well-constructed and costly work, the most of it
performed by their own labor. They are meeting with a merited success, which, besides enriching themselves, is likely to prove of great benefit in encouraging other
parties owning grounds here to go ahead and open them up.
The experience of this company is of value in showing that parties going after these
old channels should not be discouraged, even if the first gravel reached fails to come
up to their hopes, or if they meet with other disheartening circumstances in the exploitation of deposits so unique in themselves and marked often by great ecceutricities.
"Then 500 feet in, some auriferous graverwas found on top of the bed-rock, but it was
of very low grade. A thousand feet in, another streak was encountered of somewhat
better character, lmt still not rich enough to warrant removal. At 1,300 feet a shaft
was raisecl 12 feet aboye the tunnel, when a three-foot stratum of gravel, blue and comJlact, was broken iut'o, which, on being prospected, paid at't:he rate of $3.19 per car-load.
'They pushed ahead another hundred feet, when, raising np again, they broke into a
thin layer of clark-blue gmvel, exceedingly bard and well stocked with gold, showing
that they were,in the rich pay-streak of the main lead.
For the first 250 feet in, the tunnel of this company was run on a low grade. At
·this point the bed-rock was eneountered, indicating the necessity of a mise; 500 feet
in, the grade 'Was made still steeper-! foot in 12-wbich was maintained for some distance. The ·b ed-rock, composed here partly of serpentine, but mostly of talcose slate,
rises and falls at certain places in a manner to greatly perplex the miner, tempting him
sometimes to raise his tunnel only to find, after proceeding a shprt distance, that he has
been betrayed into a mistake.
.
Finding the inner extremity of their main tunnel too high, this company have
obviated this trouble by two branches, the one starting out to the left 1,200 feet in, and
the other to the right 1,400 feet in, and which, after making a slight elbow, turn and
run nearly parallel with the main tunnel, but on a, lower level. Through these side
tunnels the gravel is now brought out; 1,800 feet in, a turn-out 100 feet in length has
been constructed, where the cars pass each other. The stratum of pay-gravel here
Yaries from 2 to 4 feet in thickness; but most of it 1s so very bard that only about 1
foot, and often not more than 6 inches, of the richest portion is removed; and in breaking out this, the gael, and sometimes also blasting, has to be employed. After removal,
much of it has to be crushed with a sledge-hammer bofore the gold can be extracted
from it by washing. Scarcely more than two-thirds of the gold-bearing gravel is taken
.out, the balance being left ·with a view to its being hereafter extracted and crushed
with stamps. Although the company have over a mile of sluices set along Oregon
Creek, much gold is necessarily left in the tailings, which will also at some future time
ue worked over. To make room for the drifters, the top of the bed-rock, here much decomposed, is removed for 2 or 3 feet. Though so friable, it carries no gold to a greater
depth than 2 or 3 in~hes, nor is any found in the crevices and pot-holes, the latter being filled with bits of wood, leaves, and sand.
Although several' hundred feet of fine gravel had before been penetrated, no main
gangways were run until 1,800 feet in from tho mouth of the tunnel. They are 300
feet apart, the sub-gangways being 65; the latter, where tho gravel is extremely hard,
being sometimes wider, as it is found cheaper to shovel the dirt a greater distance than
to cut numerous gangways.
A great economy bas been effected here in substituting giant-powfler and the single
band-drill for the old style of explosive and mode of drilling; the men preferring the
former, as they a1lt:>ge, on the score of both health and comfort.
It ·was only dming the past summer that the Bald Mountain Company got their
rlump-yan1, sluices, and other outside works in shape, and commenced running out
gravel. They have since extracted some 20,000 car-loads, wh_ich will average very
nearly $10 each, their estimate being half au ounce to the car-loall, and this gold
being worth $18.30 per ounce. It is mostly coarse and eaoily saved wheu once freed
from its containiug cement and gravel. It is the intention of the comp::tllj' to employ
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100 hands as fast as suitable men offer, they having a preference for whites and old
Californians. 'l'hey pay $3 per day in gold-board and lodging at the hotels in the
town $7 per week. This company have ground sufficient to last them for a great
many years, indeed so long that tbis feature is not mnch consulted in estimating tbe
value of tbeir mine.

In the latter part of the present year, (1873,) this company, after two
weeks' drifting and one week's washing, cleaned up 11,000 ounces of
gold, worth $18 per ounce, or $198,000 for the run.
The county has twenty-four quartz-mills, which, according to the assessor's return, crushed G8,000 tons of quartz in 1873, against 74,000 tons in
1872. With the exception of the Sierra Buttes, the leading quartz-mine
of the county, owned in London, I have received no returns. The
Teturns of this company have been given on a previous page under the
general head of "Quartz-Mini~ g."
The Siena l3uttes m1ne is situated near the summit of a prominent
mountain-peak of the same name, at an altitude of about G,OOO feet
above sea-level. The mine was discovered in 1851 and the first mill
erected two years later. From that time until 1857 there are no records of its pro<luction. In 1857 it yielded 851,000. From that year to
18G8 the production increased gra<l ualry and steadily and in 18G8 reached
$220,000. The total yield from 1857 to 18G8 'vas $1,844,000, of "~hich
$1,139,000 was disbursed in dividends. Between 18o8 and 1870 large
sums were expended for machinery and improvements, but divi<lends
were paid. In 1870 the mine passed into the bands of English capitalists, and was incorporated in London, since which time au aggregate of
$550,000 in dividends has been paid to the London owners, and further
extensive improvements have been made, in\olving the expenditure of
large sums of money. Since the English purchase, the product has been
as follows: July to December, 1870; $103,300; 1871, full year, $390,200;
1872, full year, $387,000; January to July, 1873, $206,000; or a total of
$1,08G,900. The reserves in sight justify an expectation of dividends
for many years.
This county also possesses extensive beds of iron-ores, now being de\eloped by the Sierra Iron Company. The ore-deposits of the Sierra
Iron Company are situated near the boundary-line of the State of Ne\ada and about sixty miles from the Central Pacific Railroad. The ore
is a magnetic oxide of iron. It is estimated that the average of all
qualities of ore will yie!d one ton of iron to two and one-half tons of ore.
In the same neighborhood are found :fluxing materials in abundance,
together with large tracts of timber-land suitable for charcoal and other
purposes.
}j..,tuther details of the operations of this company, together with a description of the character of ore, mode of occurrence, and geological
formation, from the report of Clarence King and James D. Hague, have
been given in previous pages under the general heading Iron and Coal.
1

PL UJ.\IAS

.A.~D

LASSEN COUNTIES.

These two counties arc situatel1 in the High Sierra, north of the line of
the Central Pacific Railroad, and present many points of similarity in
their geological and topographical features. IIere, according to one
theory, arose the great dead rivers of California, which, :flowing southward, were, <luring an era recent, geologically, but remote in centuries,
covered by the lava-eruptions from craters, the peaks of which are
easily recognized by the traveler in this portion of the State. Nearly all
the shallow places, ravines, and fiats, to which water could be conveyed,
are worked out ; and miners are now turning their attention to the
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development of the deep placers. Miners believe that the Blue L·ead can
be traced through from Moore's Flat, Minnesota, Clipp's Flat, Alleghany,
Forest City, Goodyear's Bar, Monte Christo, Port \Vine, Saint Loui~,
Howland Flat, Gibsonville, Whisky Diggings, Onion Valley, and Sawpit Flat to Feather River, and thence through this county south of
Clermont Hill.
An intelligent correspondent of the Plumas National says of this
channel:
We are fully aware of the fact that the same characteristics exist in the bed-rock
reached by Myers & Siler on Clermont Hill as exist in the Blue Lead at Forest City,
Sierra County. The bed-rock is a soft, friable shale or slate, either white or blue, in
the crevices and pot-holes of which remains of plants and animals are sometimes found
in a fair state of preservation. Again, the outcroppings of the rim-rock nre plainly
visible and easily traced all along this rich channel; and here we may observe in passing, that the indicatioiJs presented on the ridge east of Quincy point to the existence
of auriferous deposits in that direction. And why~ Simply because aJl the gulches
and ravines in this ridge have paid well for working in former years. From this we
may conclude that a basin or channel exists in this direction, extending from Argentine by way of Squirrel Creek, through above Mill Creek, anu falling or emptying into
the Blue Lead Channel, at or near Clermont Hill.

Among the extensive operations now in progress are tbe works of the
Hungarian Hill Company, situated nea1' Quincy, the North Fork Company, and seyeral companies in Argentine district.
Tbe Hungarian Mining Company purchased the claims on which :ii is
now operating a little less than a year ago for the sum of $50,000, and
at once commenced the work of introducing all the modern improvements in hydraulic mining. The company has already laid out over
$50,000 in improvements, and is still under heavy expense. Thousands
of feet of huge iron pipe have been laid, large flumes have been built,
reservoirs constructed, miles of ditch dug, and still the work gdes on.
The company is now piping in what is known as Quigley's Ravine, on the
west end of the diggings. The flume here is in four sections, making a
length of 1,800 feet. The flume is very substantially built, is 4 feet 8
inches wide inside the blocks, and on 6 inches grade works well with
1,000 inches of water. Two large undercurrents catch all the fine dirt,
and it seems impossible for the gold to escape. Between the sections of
flume are ground-sluices so arranged as to break up the dirt, which
might otherwise pass off in "chunks." The bank of gravel at this place
is from 100 to 200 feet deep, and contains gold from the surface to the
bed-rock. Two large'" giants" are worked against the bank, throwing
some 900 or 1,000 inches of water. With a pressure of 300 feet these
pipes keep the flume constantly filled to its full running capacity, and
the bank seems fairly to melt before their almost irresistible power.
Rocks weighing hundred.:; of pounds are tossed about the flume to land
in the cafiou below. · In the old workings on the north side of the claim
the company has constructed a new flume 3 feet wide through the whole
length of the tunnel, and at the lower end has placed undercurrents sufficient, it seems, to render the escape of gold impossible. The main pipe
is finished to this point also, and two or three days' work will place the
remainder of the machinery in position to commence piping. Here the
former owners did all their work on these claims, and, from their noted
richness, the yield under the present appliances must be immense. The
company own about one hundred and fifty acres of ground.
At Dutch Ilill the North Fork Company has shown the practicability
of working rich placers profitably by ele\ating water by pumps driven
by steam. At a point on Ohio Creek, about ten miles from Prattville,
thiscompanyhasconstructedadam,from which, through aNo.10iron pipe
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'6 inches in diameter, water is pumped to the distance of 700 feet and to
an elevation of 328 feet. At that point the water is received in a large
reservoir, and is thence conveyed four miles through a flume to the diggings. The gold is coarse in character, the gravel-wash extensive, and
the deposit rests upon a slate-bed. In proof of the surprising richness
of the mine the company had a clean-up lately from an eight days' run,
which yielded the snug sum of about 200 ounces of gold.
The following account of Argentine district is condensed from the
Plumas National:
Twelve miles to the east of Quincy is a notable miving locality, now known as Ar·g entine. The placers and gold-bearing ledges a.r e mainly situated along Squirrel Creek,
and were familiarly known to old set.tlers as Greenhorn Diggings. The present name
of Argentine was given by a company which, some years ago, discovered in the vicinity
a silver-bearing quartz-ledge. For a time much labor and money were expended in
digging tunnelr::~, sinking shafts, and performing other labors upon the silver-lode; but
the mine pro>;ed valueless, and the work was abandoned. Two miles to the ea,s t of the
silver-lode, and directly in the gold-belt which stretches from Big Meadows, via Indian
Valley; to J amisoJ?, ar~ situated the extensive quartz mines and mills belonging respectively to J. W. Duesler, Hobart Brothers, and the Keystone Company. At the same
point is the great hydra\llic placer-mine belonging to E. A. Heath. The placer-cla.i m,
which is one of the largest, and also one of the richest in Plumas County, is remarkable
as oeing probably the only rich and extensive mine of this class in the country, in which
there is little or no gravel-wash. At the surface the mine presents the usual accompaniment of red earth and tertiary sands, with hete and there a streaking of gray volcapic
ashes. The bed is yellow clay-slate, iron-stained shale, and fragments of silicious blue
schist; but the usual gravel-drift is almost totally absent. The gold is exceedingly
fine, and seems to come directly from decomposed auriferous quartz-seams which abound
in the clay-slates on the upper or eastern side of the excavation.
Duesler's quartz-mine lies to the south of Heath's placer. South of Argentine crops
up the great blue serpentine ledge, which is clearly traceable from Big Meadows to
Jamison. At Duesler's mine a volcanic dike of gray trachyte lifts its unwelcome form exactly in the center of the quartz-deposit, and has literally torn the ledge into fragments.
Through 'ignorance of this seismic disturbance many years of hard labor and many
thousands of dollars have been fruitle~sly expended in the vain endeavor to find a truefissure ledge in the heart of this obdurate basaltic mass. The hill has been completely
gophered, gullied, and honey-combed in every possible direction, for the broken and
distorted stringers of.q uartz have been thrown into every conceivable position and trend
by the disturbance. The quartz obtained from this fractured mass has always yielded
good pay; and there are substantial reasons for believing that, if the ledge is opened at
a point remote from the volcanic dike, it may be vrofitably worked.

No returns were recei\ed from Indian Valley, formerly an important
quartz-district. The returns from the "Plumas Eureka" quartz-mine,
of London, situated in the eastern portion of the county, are given under
the head of Quartz-Mining on a previous page of this chapter. A very
fine and valuable deposit of pyrolusite, assaying86160 per cent. of binoxide
of manganese, has been discovered contiguous to the large iron-deposits of Plumas County. In the same region there exist large deposits of
sulphate of baryta and of fine clay, steatite, and asbestos, accompanying
the copper and iron lodes of the county.
1\fr. W. F. Stewart visited Lassen county during the fall of 1873, and
contributes to the Mining and Scientific Press the following description
of some of its resources :
Lassen County is mainly adapted to agriculture, and also to cattle and sheep raising.
It is easily accessible, either from the Sacramento Valley via Chico, or by the daily stage-

line from Reno. From the last-named place to Susanville the route passes through
Long Valley, Honey Lake Valley, and Susanville Valley. The scenery is picturesque
and the road almost a level, all the way. For twenty years past gold has been found
in paying quantities along Gold Run and other streams in this county, but the extent
and richness of its placer gravel-beds were not fully understood until within the past
two years. That gold existed at Haydon Hill :md copper at Big Meadows, has been
known for u. longer period; but more recently miners discovered that the gravel-deposits were not only extensive, but richer than any hitherto known. Something more
than a year ago attention was attracted to.an enormous gold-bearing gravel-bed on the

COKDITION OF THE MINING INDUSTRY-CALIFORNIA.

141

very apex of the Sierra Nevada, a few miles south of Susanville. Parties are now engaged in developing this mine, and the wonderfully-rich prospects which'they have
found encourage the belief that their labors will be crowned with success.
Infinitely beyond Diamontl Mountain, and beyond anything which I have seen in this
region as a placer-deposit, is the Susanville gravel-mine, near Big. Spring, twelve miles
-west of Susanvnle. Recently 1\fr. Isaac Branham purchased a large interest in this
mine, and is now actively engaged in cutting a ditch to the works. The mine is a tertiary gravel-bed, having a Yisible length of one and. n, half miles from north to south
:mel a length of one mile from en,s t to west. On the north, west, and south the gravel
is coveretl by an outflow of lavn. as at Cherokee. On the east the mine is bounded by
a rim of solid granite. In brief, the mine is a gold-bearing gmvel-basin of st1rprising
richness. The Susan River, containing, for most of the yea,r, 2,000 inches of water,
runs directly through the heart of the bed, and can be easily brought to ' bear directly
upon the mine by making n. ditch, or flume, three miles in length.
The gravel-bed has the remarkable depth of about 60 feet, and yields pay-dirt to
every panful of gravel from surface to bottom. It is easily washed, and unlike the
famous deposits at Cherokee, Morris Ravine, and other gravel-beds, it is not the least
encumbered with heavy strata of sand, clay, bowlders, and other bindemnces, but is
very rich pay-gmvel from top to bottom. There is a splendid fall for undercurrents.
It is also easy of access.

A correspondent at Haydon Hill says: "Everything here is at a standstill, and has been for some months. What with quarreling among the
owners and sa1ting mines, imperfect deyelopments; failure to find any
permanent veins, and lack of a sufficient quantity of paying-rock, things
look decidedly blue. Onetltingis certain-there is gold here somewhere,
for in the clay filling of the small fiS~?Ures gold iS obtained in COnsiderable
quantities, and the soil all over the hill; 'to the very ridge, shows gold, but
as these fissures are generally but a few inches wide not enough can be
got out to run a decent milL · This is the more to be regretted as the
neighboring country depends largely on the welfare of these mines."
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REMARKS.-The Old Providence Mill was formerly supplied with 8 stamps, (560 pounds,) 2 old-style pans, and 1 settler; these were replaced by one of Whelpley & Storer's
crusher and pulverizer, with a barrel for amalgamating, and the old settler, after three days' running the engine, was found insufficient; since then eve1·ything bas stool! iule,
l>ut fresh opemt.ions are intended in the course of a month. The New Providence Mill has shut down, after running three weeks during the day-time, to await further deYelopments. A third mill, of 20 stamps, was in course of erection, to be driven by water·powflr, but all work thereon has, likewise, been suspended for tho present for similar reasons. Besides these there has been an arastra working part of the time during the year on rock from the different claims.
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RmiARKs.-There is, in reality, no producing-mine in tllis uistrict at the present time, and, so far as the developments on the numerous claims are concerned, I do not. consider there has been a single vein struck. Numerous small fissures have been found filled with a heavy clay, and some exceedingly rich in gold, but, so far as traced, of no
great length or depth. Before this district ca.n ta.ke its place a A a legitimate mining district a good deal more work has to be uone, and in a more systematic ma.nner. Tho
whole country has been broken up by volc::mic action, :mel althougn men hove l>een &t work on the bill for the last three or four years, and one claim has taken out over
~40,000, as little is known a.bout. the soi:trco from whence the gold has come as when the work was first commenced. I<'or my own pll.rt, (says the correspondent, to whom I am
IJ~debted for t.h e abo_ve information,) a.fter examining the hill, T think tho main su11Ply of gold in the water-fissures, where found, has come from a ledge somewhere in the top
ndge of the mountnm, whm·e at present no developments Jwve been ma,tle.
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SIIAST.A. COUN'l'Y.

Tbe principal mineral region of this county lies west of the Sacramento River. This county at one time supported a large population
engaged in placer-mining on the various creeks, which, rising in spurs
of the Coast Range, have cut through one of the dead-river channels,
and enriched their beds from this point to the plains below. The topography of the auriferous ground is here an elevated plateau, intersected at right angles by modern streams which have worn their way
to the bed-rock of the old channel and dispersed its contents over the
low rolling hills and the plains below, almost down to the Sacramento
River, a distance of :fifteen or eighteen miles. Some of these creeks
have been noted for their enormous yield of gold. .Among these are
Dry Creek and Clear Creek. During the fall of 1848, shortly after the
discovery of gold, :Major Redding, one of the pioneers of California., with
the assistance of a few Indians, and the rudest of appliances, took out
from the bed of Olear Creek over $60,000. Subsequently the towns of
Shasta, Horsetown, and Piety llill were built, and maintained a large
mining population for many years, untii the beds and bars of the creeks
had been worked over several times. .Among the richest of these
streams was Dry Creek, in the vicinity of Piety Hill. Here, in 1853'54, W. K. Conger worked out a claim 20 by 60 feet from surface to
bed-rock, a depth of 30 feet, and took out $22,000 from this small claim.
In 1832 a :Mr. Cooper worked 200 feet of tbe line of channel of this
stream, and took out $170,000. At a later period, F. A. Jones worked a
claim on Dry Creek which :yielded on the bed-rock $1 per bucket. The
Scott crevice also yielded an almost fabulous amount. Numerous other
but somewhat less authentic instan'les could be gi·ven, to demonstrate the
richness of the ancient channel which has fed the modern streams .
.Following the exhaustion of the ;:mrface-placers the country was rapidly depopulated. The once lively mining camps and prosperous towns
were deserted and remained in this condition until the construction of
the Oregon and California Railroad infused a new vitality into both the
agricultural and mining interest of this county.
.
\Vithin the past five years the mining-ground between Olear Creek
and Dry Ureek, in the -vicinity of Piety Hill aud Horsetown, has been
concentrated by relocation of abandoned ground, purchase, and location
of new grounds in the possession of a company incorporated as the
Dry Creek Tunnel and Fluming Company, and under the management
of Mr. George F. :MacPherson. The grounds of this company embrace
1,732 acres, of which less than 100 acres have been worked out, and this
portion only on the rim-rock. In opening this ground so that the most
1·ecent hydraulic improyements might be applied to its working, great
difficulty was encountered in securing a tail-race. Dry Creek was flat
and afforded none; but a surYey established the fact that the bed of
Clear Creek was several-hundred feet below that of Dry Creek. A tunnel and deep cutting from creek to creek was made. It is 2,400 feet in
length, and has occupied two years' time in construction, and used over
200,000 feet of lumber. It terminates at a point near the center of the
company's claim, 100 feet below the surface of the ground on the bed of
Dry Creek, having its outlet on Long Gulch, a tributary of Olear Creek.
Shortly after its completion a sudden rise of Dry Creek swept a vast
volume of water and drift-wood through the tunnel, breaking the timbers and caving the tunnel fo:r a distance of several hundred feet. This
unfortunate accident, rendering ineffectual a work which bad cost
$±8,000, occurred before the boxes had been cleaned up on the first run.
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The company at present have only a limited supply of water, but llavc
surveyed several ditches which will afford them about 2,000 inches during eight months of the year. The surface-gravel, being the debris from
the surrounding hills, which are auriferous, is rich, having paid an average of 50 cents per cubic yard. The blue gravel underlying the upper·
strata yields fully as well. These deposits have no volcanic superstratum, but consist of a mas~ of auriferous red and blue gravel, deposited in regular layers, and yielding more or less gold from top to bottom.
The bed-rock is in a hard, metamorphic slate. Prospective tunnels
have been run hundreds of feet in almost every direction, and upward
of forty shafts ha-ve been sunk to bed-rock, exposmg, in every instance,
the same quality of gravel. A tail-race, 1,500 feet in length, bas heen
cut through bard, blasting rock, in some places 15 and 20 feet deep, at
a cost of over $25,000. The company's ground is divided by a high rimrock. which separates what appears to be two distinct bodies of auriferous debris. The most easterl~y, where the tunnel above de$cribed runs
through the ridge from Clear Creek to Dry Creek, presents the appearance of a channel, while the deposit on the west side of the rim ~:~eems.
to be a basin formation. On the east ground a washing of 50,000 cubic
yards yielded $9,000, or an average of 18 cents per cubic yard. On the
west side 2,000 cubic yards gave $741.26, or an average of 37 cents per
cubic yard. Extensive improvements for the purpose of bringing water
from the mountains west of the auriferous belt are now in contemplation, and snell works are fully justifi.e d in view of the character of ground
exposeu by the tunnel through the ridge, and the other deep workings
of the Dry Creek Tunnel and Fluming Company.
On the mountain-range to the west are found several veins of silverbearing quartz, which were visited during the present .rear by Dr. Henry
Degroot, who furnishes the following information:
Several years ago some excitement arose regarding qua,rtz discoveries in Sllastv,
County, but it soon died out. The ore was refractory. The necessary machinery was
expensive and almost unattainable at that time. The knowledge how to work such
rock was limited, and sundry other causes united to bar further progress. The ledges
are situated in a chaiu of rugged mountains, already referred to. West of Piety Hill
the ledges crop out boldly in granite near its junction with slate formations. They are
numerous and well defined. The gangue is quartz, and the pay-ore blackish sulphurets of silver, carrying also a small quantity of gold. The ores are base and require
roasting before yielding their treasures. In ascending the hill t,he first vein of any
consequence is the Crystal. This shows for half a mile hy croppings. A. shaft 80 feet
deep has been sunk upon it. Rock 10 feet from the surface only ·assayeu a few dollars,
but from the bottom of the shaft gave $360. Several tests were made from other parts
of the vein equally satisfactory. This claim was purchased by San Francisco parties,
and a contract has been let for the extraction of one hundred tons of ore. It is the
intention of the owners to sack the ore and ship it to San Ftancisco for the present.
rarther up the hill lies the ''Cincinnati." Some little work has been done on this
vein at a point where it has been crossed by a mounta.in-stream. Enough was extracted
to give a fair working test. It paid $200 per ton. Still farther up the mountain lies
the "Chicago." A small five-stamp mill and furnace are at work on this vein. On
account of limited facilities for working, the rock extracted is selected with scrupulous care, and only such as pays $400 and $500 per ton is worked. In this vein, on the
hanging wall, is found a thin seam of ruby silver. Considerable work has been done
on other claims in this vicinity.
KLA:;\f.ATH COUNTY.

This county, situated in the northwestern part of thl3 State, is noted
principally for its " gold-bluffs," which have been worked for many years
for the auriferous sands found on the ocean-beach, where the bluffs are
washed by the surf. These mining operations are peculiar to California
and Oregon, but very little seems to be known concerning tllem. To the
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accounts given in former reports I add this year some fresh material. In
ld50 a party of ad ,·enturers traveled fi.'om 'frinidad up the coast, seeking
for the mouth ofTrinity River, which, instead of being in reality au affluent
of the Klamath, was supposed to have a separate mouth. At a, spot on
the beach they saw glitteriug particles in the sand, which on examination proved to be gold. After collecting some of this gold they went
back to Trinidad to procure provisions, &c. On their return, however,
they found nothing but a bed of gravel, a change in the direction of the
surf having carried away or covered up the gold. It may be remarked.
that when the direction of the wind is such that the surf breaks square
on the beach it rolls up masses of coarse gravel and no black sand is
visible; but when it cuts the beach at an angle the gravel is washed
into heaps in certain spots, and in others black sand is deposited, more
or less rich in gold. After the discovery mentioned above, ensued the
famow:; "gold-bluff excitement," well remembered by many early Californians. The beach-sands were worked in rockers and sluices. From
that time to the present these beaches have been steadily worked, the
highest amount taken out in one year up to the preRent being said to be
$25,000 for the lower claim. The proprietors have, however, labored
under the disadvantage of a scanty supply of fresh water, not being able
to kt.'ep their sluices running more than one-thiJ·d of the time.

FIG. 1.-The beach a.t Gold Bluffs, looking south.

At a meeting of the California Academy of Sciences Mr. A. W ..
Chase, of the United States Coast Survey, read a paper descriptive of
these bluffs, and presented drawings showing a general view of the·
mining-ground and sections of. the blu:fl'. 1 copy an excellent report of
his paper from the Minin$ and Scientific Press:
He describes the coast-line, coming from the north after leaving the Klamath River,
as being extremely uroken and rocky. At a point about four miles south of the river,.
banks and deposits of sand appear, although the commencement of the bluffs proper
is at the mouth of the Ossegan Creek, ancl seven miles from the Klamath. 'l'hen fur
nine miles there is au almost unbroken line of cliffs, varying from, 100 to 500 feet in
height. Many of the bluffs are absolutely vertical, and in aome i):lstances arc overhanging. At low water there is a narrow beach, but when the tlao is full the sea
washes directly against tho base of the cliff, the beach being then impassaule. A
view of the beach is shown in Fig. 1 of our engravings.
The mountains back, of which the bluffs form the sea-escarpment, are all one immense mass of gravel, of varying size and distinctly marked layers or stmtiii.cations.
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This gravel can be traced across the country northeastwardly to a point on the Klamath River, about thirty miles distant, where the same form of deposit makes its first
appearance as you descend the river.

FIG. 2-Section of bluff.
In Fig. 2, .A is loam; B, yellow clay; C, yellow gravel; D, f.'andstone; E, red and yellow gravel; F,
sandstone with wood lignite; G, coarse red gravel; H, "'l'"ery fine bluish gravel; r; indurated sand;
.J, gravel with iron cement; K, sandstone with lignite; L, beach; . M, low water murk.

As the bluffs are similar, or nearly so, in stratification, we give a cut (Pig. 2)
made from drawings by Mr. Chase, showing the section of the cliff. The height
of this cliff from low-water mark is about 227 feet, the sketch showing a vertical section. The thickness of different strata are by estimation, as Mr. Chase had no available means of determining them with exactness. Commencing from the top, there is
first a section of 10 feet of loam and then 20 feet of yellow clay; then 40 feet of coarse
yellow gravel, which covers a stratum of sandstone of brownish color, 10 feet in
thickness. Next in order is 40 feet of red-and-yellow gravel. Then comes 5 feet of a
blue-colored sandstone. Projecting from this layer are numerous stumps and other
p0rtions of trees partit~lly transformed into lignite. Then there is 55 feet of very
coarse red-and-yellow gravel, and immediately beneath it 5 feet of very fine bluecolored gravel. Under this is 15 feet of indurated sand, covering a stratum of 10 feet
of grayel, stained a deep red, probably from the presence of oxide of iron. Beneath
this is another stratum of sandstone, 5 feet, blue in color, with. pieces of the lignite
before referred to projecting from it. Then 5 feet more of blue sandstone without any
lignite; then 7 feet of gravelly beach to low-water mark.
The cliff described is at the lower end of the bluffs and near the mining-works.
The stmta all clip up to the north, at an angle of about 15°, while that at the north
end, although much broken, seems to dip toward the south. Mr. Chase presented
specimens of stratum, No. 10, from· the top, in which, on examination, mica and fine
gold <;an be detected with a microscope. The specimen was a concretion, cemented
together by the oxides of iron on a large bowlder. Mr. Chase believes that it is from
this stratum that the largest amount of fine gold is obtained.
In describing the method of \Vorking the mines, he mys that he rode up the beach
with the superintendent of the lower claim, just as the tide was turning to go out.
The practiced eye of the superinteudcnt of tlw claim noted every indication of the
presence of black sand. Alighting at a spot at the base of the cliff, he scraped away the
loose gravel, and taking up a shovel-full of the sand lying l.Jeneath he panned it out in
the Iittles pools of water left by the receding tide. Oa finding a" good prospect" he dispatched a messenger to the works, and the mule-train came down. There are some 40
of these animals employed altogether, but in the present instance but 16 of them were
used. Each mule carried a couple of sacks of coarse canvas attached to the pack-saddle.
Each sack will contain about 125 pounds of sand and gravel, the mule packing, therefore, 250 pounds, ~1d the train of 16 carrying some 4,000 pounds, or two tons, at one
trip.
.
There being no shafts or tunnels, timbers or pumping and hoisting machinery, the
outlay for" mine-expenses" is not quite so great in a black-sand mine as in one of the
Comstock mines.
The top gravel being stripped off, the underlying sand was gathered into little piles.
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While the men were thus engaged, the superintendent invited Mr. Chase's attention to
the appearance of the bed-rock, which glittered with particles, and he could well
believe the stories of the :first discoverers. So exceedingly :fine, however, is the
character of the gold that it requires a much larger quantity. of these particles to
make a cent in value than one not familiar with the subject would suppose. After the
sand had Leen shoveled into little piles, the canvas sacks were taken from the mules
and filled. With a word from the driver each mule walked up gravely between his
sacks. On their being placed on his back he would start off on a trot for the works.
'fhe animals had to pass several points where the sea was breaking pretty well upon
the bluff; when they saw a heavy "Qreaker coming in they would face the cliff like
veterans, with firmly-braced feet and drooping ears, and allow the water to dash over
them. When the swell receded they would start again on their way. During the
time Mr. Chase was present these mules made three trips, carrying up over six tons
during a single tide.
On arrival at the works the sand is placed in an inclosure called the "sand-corral."
A large lagoon near by supplies the water for separ:.ttion. A small stationary engine
and force-pump .is in use. The washing is done in "long toms" with copper plates.
The plates are :first coated with a layer of silver before the quicksilver is applied.
During the week Mr. Chase was in the vicinity of the works they cleaneu up a six or
seven days' run and retorted $1,600 from the washing of two machines. The succeeding week they cleaned up $1,700. This yield comprised the gold from a portion at
least of the rich deposit spoken of.
As the experience of the successive proprietors of this extraordinary gold-mine goes
to prove that immediately after a heavy cave or slide of the banks, the beaches
are richer and its gold coarser, it, seems strange that up to the present time no artificial means have been resorted to in the way of blasting down the cliffs or undermining
them by hydraulic process to increase the yield of gold. The sea, working ceaselessly
night and day, is the great natural separator, and man has but to gather the results of
its tireless work. Many ideas have been advanced as to the possibility of gold in quantities and coarser in character, being found beyond the line of surf; predicated on the
fact that it, in conjunction with black sand, has been said to have been brought up
from the bottom· by the leads of sailing-vessels. Severa] expeditions have been fitted
out from this port to procure this sand by means of diving apparatus, &c., but none
of them were successful.
Two or three facts can be taken in conjunction to form an idea on this subject. The first
is that the gold evidently comes from the bluffs. This no one can doubt after once viewing them. The second, that after caves the gold obtained is much coarser in character. The third, that it is only after a continueLl succession of swells that cut the beach
at an angle that the rich sands a).·e found. ·when the surf breaks square on, let the
storm be ever so heavy, it simply loads the beaches with gravel. The fourth, that no
one witnessing the power of the surf, breaking as it does, with no rocky headlands,
points or rocks to deaden it, can doubt that it must have an immense grinding force.
From these facts Mr. Chase believes that the gold follows the first two or three liues
of breakers, and will never be found in paying quantities beyond.
Mr. Chase sent to Prof. J. D. Dana specimens of the sands of Gold Bluff, and that
gentleman, in speaking of the sauds, says: "The red ffrains in the sand arc garnets.
It is altogether probable that the deposit dates partly from the close of the glacial era;
that is, the time of the melting of the ice in the early part of the Champfain Period
when floods and gravel depositions were the order of the day, and partly from the
later part of the Champlain Period when the fl.oods were but partially abated, yet t)le
depositions were more quiet."
~'RINITY

COUNTY.

This county lies in the northwestern portion of the State, and until
recently has been difficult of access. It has therefore not been as fully
noticed in my former reflOrts as its merits as a field for mining operations
would warrant. Dr. Henry Degroot visited this portion of ~he goldfields of Oalifornia in the fall of 1873, and has furnished the following
description of its situation and rescources:
Trinity Oounty derives its name from the principal river flowing
through it, which latter was so called by the first whites who entered
the country, under the impression that it emptied into Trinidad Bay, as
laid down on the old Spanish charts of the coast. Situate so remote
from the great centers of information and business, and, until recent!~-,
so difficult of approach, less has been known of this section of country
than of any other important mining-district ·in the State.
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Trinity County cm·ers an area of about two thousand five hundred
square miles, being a little over eighty miles long, from north to south,
and thirty miles wide. The Trinity, Scott, and Salmon River Mountains,
with their spurs and outlying ridges, cover almost the whole county.
These mountains are composed mainly of granite and gold-bearing slates,
many of their foot-hills and lower slopes heing made up wholly of auriferous gravel. At numerous points the,v rise to an elevatiOLl of seven or
eight thousand feet, the highest peaks being fully 6,000 feet above the
level of Weav·er Basin, which bas an altitude of 2,162 feet. In ordinary
seasons, snow lies on the higher portions of th~se mountains throughout the year. The views obtained here, both in the immediate neighborhood and of the distant mountain-scenery, are very grand. On the
road in from Shasta we have two noted peaks standing off a little to the
south, the more easterly of these, Shasta Bally, being 6,375, and the
other, Yella Bally, 7,641 feet high, while across the Sacramento Valley,
one hundred and fifty miles away, Lassen's Peak, flanked by several
lofty buttes, lifts itself to a height of more than 10,000 feet. To the
north is seen Mount Shasta, still more lofty, and in its vastness appearing close at hand, though more than a hundred miles away. Usually
the mountain, a huge cone, is covered with an unbroken sheet of snow
for a distance of several thousand feet below its summit.
The Trinity River, which rises in the northeastern part of the county,
runs first nearly south, then west, and finally bending round to the
north, after pursuing its course in that direction for fifty miles or more,
falls into t,he Klamath. This river bas a north and a south fork, the
latter having a large arm called the Hay-Fork. The main river is sometimes termed the Middle ]'ork. These streams, with their numerous
tributaries, cut the entire surface of the country into high ridges and
deep cafions, nearly all the flat or arable land in the county being confined to some narrow Rtrips along the principal streams. Owing to the
elevation of the mountains, the snow, which falls in great depth, is apt
to lie for a long tiq.1e, keeping up the streams, and thus affording water
for mining purposes until late in the summer; many of the creeks that
head in the higher ranges carry several thousand inches of water throughout the season. In this particular the county is favored beyond most
other parts of the State.
Weaverville, the count.y-seat, is the only town of considerable size.
Nearly all the business of the county is transacted at this place, it being
connected with the leading mining-camps by means of good pack-trails
or wagon-roads, and most of the inhabitants coming here for their supplies. From this point, therefore, most of the gold-dust produced in the
country has always been shipped. At one time these shipment~ were
enormous, having, for a while, averaged between four and five million
dollars per annum. Lately they have amounted to only about $1,500,000.
The total value of the bullion sent out from this place is estimated at
$65,000,000, some placing the sum as high as $70,000,000-the whole of
it the product of Trinity County.
The topography of the county presents a peculiar system of mountains, streams, and lakes. ~t\. glance at a map of this portion of California shows the main Trinity River entering the county at its northeastern
corner, whence it flows south until it nearly reaches the edge of the
gold-bearing lands, when it curves round, and running toward the northwest passes out of the county. The quantity of water carried by this
stream and its numerous confluents varies with the season. Having
but little fall, the main stream flows with a moderate current. Its tributaries, however, are all very rapid, some of them having an average
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descent of more than 200 feet to the mile. All the forks and larger
llranches of this river are separated from each other by mountain-ridges,
their lower slopes composed of slates covered with beds of auriferous
gravel, their upper portions consisting wholly of granite. ~l'hese ridges
are lofty, some of them reaching an altitude of more than 8,000 feet.
Tlleir upper slopes are precipitous-often 111ere cliffs of bleached and
naked granite. As a general thing, however, they are timbered almost
to the top. Their sides are deeply eroded with canons, which, becomiug the receptacles of the drifted snow, hold the water in reserve until
late in the summer. At a number of points these mountains spread out
into plateaus or basins near their summits. In these depressions occur
little lakes, all very deep, and some of them covering several hundred.
acres. In these lakes many of the larger streams take their rise, and
snell of them as are suited to the purpose have been secured for reser-voirs. By damming up their outlets, which can be done at small expense,
their capacities can be increased many fold, insuring steady water to
the ditches fed by them nearly the year round. · With these bountiful
sources of water-supply, and with the gold-bearing material so prolific,
plentiful, and favorably situated, we have here the conditions for a large
and general success in this branch of mining. Even the most extended
ditclles will not require to be more than thirty-five or forty miles in
length, while in most cases they will need to be not more than half that
long. Of the ditches constructed there is scarcely one having a linear
extent of twenty-five miles, the majority of them ranging from three to ten
miles in length, with water-carrJdng capacities proportionally restricted.
The auriferous deposits which now constitute the principal basis of
mining comprise three classes: the mountain-gulches, the benches and
higher bars along the rivers, and the banks or hills of gravel lying farther back between the larger streams and the mountains. The :first of
these are nearly exhausted; the second class, which yields a large proportion of the gold now gathered, is rich and easily worked, the gravel
varying from 20 to 60 feet in depth, being loose, free from large bowlders, and readily run off. Sometimes the water used for washing is
raised by means of wheels placed in the river and turned by the currents.
Oftener, however, it is brought from the adjacent mountain-ravines
through small ditches, the head being always feeble and the supply
usually running low before midsummer. These benches are vBry extensive, reaching along t.he main river for miles at a stretch, sometimes
two or three tiers high, and will afford profitable mining for a great
many years. vVith the exception of providing water, they are attended
with but little expense or trouble. The tailings are run into the river,
where the aermmulations of the season before are swept. away with each
recurring stage of high water, preventing thereby any permanent collection of \Yaste matter at the discharging end. of the sluices. In
the third class of deposits, however, the large and enduring wealth
of Trinity rests, and it,s these that will give to this county prominence
as a hsdraulic region O\~er every other in the State. Nowhere else llas
such a d('pth of pay-gravel been met with as here. In the central all<l
more southerly counties beds having a thickness of 200 or 300 feet are
considered remarkable. At all the great hydraulic centers of Placer,
Yuba, and Nevada Counties, the average depth is considerably short of
200 feet. This is much less than the ascertained thickness of the deposits of many localities in Trinity County. In some places the depth
of gravel is believed to be 600 or 800 feet, and there are points where
the absence of bed-rock in the intersecting cailons seems to indicate a
still greater depth than t.his. Along the easterly base of the mountains
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that separate the North Fork from the main Trinity the canons cut the
gravel-ranges to a depth of 1,500 feet without anywhere disclosing
along their sides the bed-rock; numerous shafts sunk on the ridges
above to the depth of several hundred feet having also failed to reveal
any signs of its presence there.
Another remarkable feature of these deposits consists in their entire
freedom from volcanic flows, ashes, or other igneous matter, such as has
frequently elsewhere rendered the working of the gravel exceedingly
troublesome, and very often wholly impracticable. By the absen•e
here of pipe-clay and sand-the former a difficuU stuff to get rid of, and
both barren of gold-the miner is relieved of another source of perplexit.r and hinderance. When it comes to be run off to a lower level than
has yet been reached it is possible that the gravel here will occur
in a more indurated or cemented form; though as yet nothing so impacted has been encountered as to require tlle use of powder to break
it up. So, also, it may come to pass when washing has been extended
to much greater depths that the rim-rock formation will present itself,
making the construction of bed-rock tunnels a necessity. As yet these
rocky rims of the old river-channels have nowhere been reacbed.
Another peculiarity of the deep gravel-banks here remains to be no·ted-so far as explored, they pay all the way down, and ·improve with
depth attained. In all the shafts sunk and pits washed out, no wholly
barren strata have been intersected or exposed. A good" prospect" can
be obtained everywhere, even upon the surface; a pan of gravel taken
from the tops of the hills never fails to give the "color." Vertically
measured, every inch in the shafts sunk shows gold-always a number
and sometimes many small particles to the pan.. The showing made
almost anywhere on top of the ground here would be considered a fair
shaft "prospect~' in most of the old districts, while the dirt removed at
considerable depths is often rich enough to pay for drifting.
Only along the deeper ravines and at the few points where they abut
on the rivers and larger streams have these high gravel-ra.nges been
much worked. Wherever washing has been done, however, ti.:.e returns
have been liberal and often very large, despite the careless modes of
conducting it and the imperfect style of apparatus employed. Only
while the water lasts-and ·that, with their few and inferior ditches, is
not long-do .the miners think of making any serious exertions. So generously do their claims pay that the most of them are enabled to earn
enough during this period to carry them through the year, and generally leave a handsome surplus besides. They have not been in the
habit of using either quicksilver, the undercurrent, or any other means.
for saving the fine gold, which, having been suffered to go off with the
tailings, has reduced their earnings considerably below what, with tbe
observance of a little more economy and thrift, they might have been.
But all this, under the new order of things about being inaugurated, is
likely to meet with ear1y correction.
Most of the miners here own several small claims, and some of them
large tracts of mining-ground, often with ditches and water-franchises.
Most of these are held on speculation or for sale, and as compared with
prices elsewhere the fignres set upon them are not extravagant.
These gra"el-ranges are everywhere cut at short intervals by deep
ravines, through which flow large and rapid streams, fed by the perpetual ~mows that cover the mountains in which they have their sources.
These ravines supply to almost every claim a good working-face and at
the same time ample faU and outlet for the· escape of tailings. The
mountains stand so :immediately over the gravel-belts that short and
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inexpensive ditches suffice to bring water upon the ground to be washed,
delivering it generally under a greater head than can with safety or advantage be fully availed of.
Several important projects for utilizing water and working large areas
of proven ground are now in progress. Among these is the McGillivary
Company's works. Tllis property embraces an extensive and rich area
of the terraced bars on the river, a large ditch, with valuable water-franchise, and several hundred acres of rich alluvial land. Atkins & Lowden
also own twenty miles of ditch, with a capacious system of reservoirs,
insuring a water-supply during the whole year. Other ditches are projected for bringing the waters of Calion Creek and the North Fork and its
tributaries upon Oregon Divide and the benches along the main Trinity,
a group of lake~ lying under Mount Bally and other tall peaks of the
range being used as feeders. Tile Loveridge Canal, a bold and costly
scheme, contemplates the conveyance of a large volume of water across
a mountain-gorge more than a thousand feet deep, by means of depressed iron pipes. The Davidson Flume, projected on a larger Reale
than any other structure of the kind in the State, being 12 feet high
and 16 feet wide, is another work of much local interest. 'rhis flume
has for its object the running oft' of the water and tailings from the
'Veaver B<!Sin, and will greatly benefit a large community of mill(WS,
besides enriching the owners, should it result in the final accomplishment of the end proposed. Other enterprises are projected looking to
the same end, as well as some of minor importance, already well ad·
vanced toward completion.
Although placer-mining was commenced here as early as 1849, on the
bars of the Triuity River, and has been IU'osecuted on a small scale
since that time, tile surface bas merely been skimmed over, and the
deep placers have not been attacked with the appliances in use in the
central portion of the State. A year or two since a number of hydraulic
miners, old residents of Placer and Nevada Counties, learning of the
good openings presented here for that style of washing, came to Trinit,y, and having looked about and become satisfied with the appearance
of things, proceeded to obtain interest, by purchase and location, in
mining-grounds, water-rights, &c., several of them taking up their
abode here. These men, with their greater experience and more advanced ideas, were not long in introducing the improved apparatus
and modes of operating to which they had been accustomed; and to
such an extent has the use of these since obtained, that the product of
gold-dust has already been sensibly increased, and every description of
mining property is much enhanced in value. To illustrate this point
more fully, it may be remarked that eighteen months ago the style of
nozzle known as the Little Giant, by far the most etl'ective in use, bad
not yet made its appearance here; the old-fashioned pipe and, very
often, the canvas hose being still employed, while much of the hydraulic
washing done consisted simply of ground-sluicing. Now there are over
forty of these implements at work in the county, and the number will
be more than doubled the present season. Until recently the undercurrent, the most complete gold-saving device yet operated in connection with hydraulic washing, was a stranger here, while the use of
quicksilver was almost unknown, not a hundred flasks having as yet ever
been consumed in the counts. 'rhe non-employment of these new aids
and inventions~ elsewhere deemed indispensable to succeHs, was dne not
so much to an ignorance of their existence or any great obstacle in the
way of their earlier introduction as to the fact that the miners here
were able to realize good wages without recourse to this class of au:s:il-
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iaries. In the high benches along the river and in the deep banks of
hydraulic gravel, all found good pay-diggings after the deposits on the
low bars and along the gulches had been exhausted. Hence the entire
population, aided only by the crude methods and appliances of the
earlier day, have been able to earn much higher wages than the average throughout the other mining-districts of the State. For the same
reason the construction of more and larger ditches, as well as other
\Torks designed to facilitate mining operations, has been 1wglected.
But all this is about to l>e changed: with the advent of more experienced and energetic miners, new implements m d apparatus have been
brought into use, and new enterprises set on foot. The neglected Welterfranchises, including reservoir-sites, lakes, and running streams, have
been taken up and secured. Thousands of acres of auriferous gravel
have been located, and much of it patented. Ditches of extra large
capacity have been projected, surveyed, and, in some cases, graded and
partially excavated. Prospecting shafts have been sunk, roads have
been built, and within a single year more than 40,000 feet of heavy iron
pipe have been laid down, the whole of this advance having been accomplished in less than one year and a half. And yet the era of progress
has but just commenced. For years to come preliminary work must be
active here.
The auriferous quartz-veins of Trinity County have received as yet
but little development or attention.
Trinity Oentre.-Trinity Centre is a small town situated near Trinity
River, thirty miles nm-theast of Weaverville. There is a considerable
area of good mining-ground and some excellent farming-laud in the
neighborhood. The mines in this vicinity have always paid well, and
still richly remunerate the six or eight companies, employing some fifty
ha11ds, who contin_ue to work them. There are many deep ravines in
this section, which afford a good deal of water early in the season, but
do not hold out long. This place has received an accession of miners
from the older and more central counties, and is likely soon to regain
something of its former prestige.
In what is known as the Strope Oreek country, located a short distance southwest of Trinity Centre, we find a very active mining locality.
This dist,rict comprises the region l,ying along and adjacent to the east
branch of Stewart~s Fork and its tributaries, of which Coffee, .1_\.fusquito,
Strope, and Digg6r Creeks are the pri~cipal-with Hidgville, near the
jnrwtion of Digger Creek and the East Branch, for its central miningcamp. The prineipal property here is that of Freel. Deiner, who bas
aggregated a sufficient number of claims to cover an area of eleven hundred acres. This ground embraces a number of rich gulches and a considerable extent of deep gravel-bank's. The proprietor brings water
npon his claims through two short ditches, tbe one supplied by the East
Branch of Stewart's Fork and the other by Strope Creek. These
ditches, though small, have, owing to the steepness of their grade, a
large capacity, canying when full about 5,000 inches each. Last tall
.Mr. Deiner introduced for the first time the Craig" Little Giant," having before operated with the old-fashioned pipe and canvas hose, in the
use of which l>ut a comparatively small volume and feeble head of water
could be employed. Several smaller claims are being worked here with
excellent results, the number of miners employed in the district amounting to about fifty. The ravines in this vicinity llave always been noted
for their yield of coarse gold. A year or two since a son of .l\lr. Van
Maitre, who occupies a farm at the mouth of Stewart's Fork, picked np
a piece of gold near Ridgville worth $~,000. Last fall a ten-pound lump
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W<lS found in the same neighborhood, and the finding of pieces worth
from $300 to $600 and $800 is not infrequent. Only the center of the
gulches and ravines here has been washed out, their higl.ler banks nnd
the deep gravel-beds haYing, as yet, been but slightly exploited. Not
a tithe of the gold originally contained in the ground has been taken
out.· Between Ridgville and Trinity Centre, and eYen farther up, there
are a great many high bars and benches along the river that have been
but little worked-some of them sc·ucely touched-notwithstanding
they are known to be rich, anu water could easily be brought upon most
of them.
Stewart's Fork and its tributaries.-This, next to the main North Fork,
is the largest westerly contl.uent of Trinity l{iYer, this stream below its
principal branches carrying more than ~0,000 inches of water in the
spring and early summer. It takes its rise in the main chain of mountains that strikes centrally across the county, its upper sources consisting of several small lakes situated in basin-like depressions near the
summit of the range. The streams that lie within the auriferous gravelbelt have yielded large quantities of gold, and although their chann({ls
have everywhere been washed out, there are" still very extensive hydraulic diggings along them, the gravel-banks that they cut being the
deepest in the country. Of the water running in Stewart's Fork and
its branches, the Atkins and Lowuen Ditch Company have appropriated 10,000 inches, the Loveridge Ditch Company having appropriate(}
fi·om the main fork about 6,000 inches. At its lowest stages this stream
furnishes from three to four thousand inches of water. The belt of goldbearing gravel lying between Stewart's Fork and Rush Creek, the next
considerable stream south of it, would appear from the ravines that intersect and the shafts sunk upon it to possess the extraordinary depth
of eight or ten hundred feet. It has never been bottomed, howe\er, and
it may ultimately prove to be something less than this. This gravel
prospects well, and there is no doubt that it would yield munificent returns under hydraulic washing. The Atkins and Lowden Company
having completed the survey and grading of a ditch, will commence the
work -of construction in the coming month of March, it being their int~ntion to have the first seven miles of it completed and the company's
ground opened and outfitted early in the summer of 187 4. This
section, which will not at first be made to the full size, will, when built,
bring in the water of Owen's Creek, a tributary of Stewart's Fork, carrying about 2,000 inches. With this the company will be able to thoroughly prospect its ground ; and it is believed that it will be possible
with the next ear.9ings realized to go on next year and enlarge this section, and build the remaining thirteen miles, constructing the whole on
the scale originally projected, 10 feet wide on top, 71 on the bottom,
and 5 feet deep. As tile ditch will haYe a uniform and pretty steep
grade aU the way, this will give it capacity to carry fully 10,000 inches,
a quantity of water thalt can be commanded from March till August,
with nearly half as much during the remainder of the year.
B~wkeye Ridge, Boalt's Bill, and Rush Oreek.-At a point about six
miles south of Stewart's Fork, Rush Creek, a considerable stream, enters the Trinity from the west. The diggings along the stream paid
large profits in the early times, and there is still a great deal of rich
gravel. But this stream, not heading like most of tile other main
branches of the Trinity in the high Sierras, has but little fall, and as a
consequence is already mnch filled up with tailings; nor can it be
worked to advantage by tbe hydraulic process nutil a long tail-flume
shall have been canstructed tor carrsmg off these accumulations.
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Between Stew::trt's Fork and Rush Creek, abutt.i ng on the river and
extending five or six miles toward the west, is a vast accumulation of
gold-bearing gravel known as Buckeye Ridge. The auriferous material
here covers several thousand acres, and bas the a,p pearance of being
fi·om two or three hundred to a thousand feet in depth. For the few
hundred feet that it has been explored by means of sha.fts, the mass
consists of gravel, prospecting well in fine gold. The easterly end of
Buckeye Ridge, where it borders on the river, is known as Boalt's Hill,
a spot noted for the large amount of gold it has for many years produced and is still turning out. Most of the washing heretofore done
bas been by grouud-sluicing, nothing like a genuine hydraulic apparatus having been placed. ou the claim.
Lewiston and Grass Valley Greek, and Indian Oreelc.-Lewiston is a
hamlet on the east side of the Trinity, one mile above the month of
Rush Creek. There is a considerable aTea of good farming-land in the
neighborhood, and this place was once the nucleus of a very prosperous
miriing-district. There are still a number of claims working, with some
wing-damming and river-bed operations carried on along the Trinity,
both above and below the town. Grass Valley Creek, a stream coming
fi·om the northeast, falls into the ri\'er a little below Lewiston. There is
a large amount of good pay-gravel along this creek, the principal claim
being owned by the Frey Brothers, who have constructed a ditch, commencing some nine miles alJove their ground, for bringing water upon it.
Their claim covers three hundred acres, the gravel, which is rich and easily
washed, being from 80 to 125 feet deep. This propert.v bas been leased
by Atkins & Lowden, who, having fitted it up in good shape, are now
running two ''Little Giants" upon it. Six miles below Grass Valley
Creek, and upon the same side of the river, comes in Indian Creek, carrying in the spring and summer about 2,000 inches of water. I.Jike all
these branches of the Trinity, the bed of the stream, invariably rich,
bas been thoroughly washed out. But there still remain good mines ou
the higher bars on each side, and extending up the stream for six or
eigllt miles from the mouth.
Weaver Oreek.-This stream enters the Trinity from the north, two
miles belmv the foregoing, draining with its two main branches and
their tributaries ·the circular valley known as Weaver Basin. Here,
near the center of the basin, six miles from Trinity River, and one
mile above the junction of the east and west branches of the creek, is
situated Weaverville, the county-seat and center of what W<tS formerly
one of the richest mining-districts in the State. Every gulch and stream
making into this basin, including the main creek and its branches,
abounded in gold. The surfaee-diggings have been nearly exhausted;
but there still remains in this basiu a large body of rich gTavel, with
which little bas been done, or ever can be done, until means are devised
for effecting its drainage, the natural fall of Weaver Creek, its only
outlet, being insufficient to carry off and discharge the tailings into the
river. This gravel bas been thoroughly prospected, at many points,
with excellent results. A sbaft .was sunk near the bead of the basin to
a depth of more than 700 feet, without reaching bed-rock. It was carried flown in rich gravel, the gold generally being coarse. A number
of open pits have been successfully worked to moderate depths, being
freed of water with steam-pumps. But no extended system of working
has been feasible here, owing to the difficulty of getting rid of the
water and tailings; nor can any be introduced until this is accomplished.
In the hope of partially effecting this end, a work known as the Davidson flume is now being built along Weaver Creek. This structure, which
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is to extend from the bottom of the basin to Trinity River, is 16 feet
wide and 12 feet high, built in two compartments, the whole ha.ving
been constructed of massive material and in the most substantial manner, being anchored with strong iron bolts to the bed-rock where laid
down in the bed of the creek or otherwise exposed to the fury of the
floods. About one mile of the six to be built has been finished; and
the entire work will be pushed to completion as soon as possible. It is
not expected that this flume will be able to carry oft' more than a portion of the surfp,ce-water and tailings; but this object, if accomplished,
will bring relief to a great many claim-owners in the basin, and insure
large revenues !o the proprietors of the flume, as a great deal of gold
must be caught in it, should the fall prove sufficient to run off any considerable amount of this material. The only manner in which this
basin can be "bottomed" is by means of a tunnel extending from it
west and opening on Oregon Gulch or Trinity River, at a point some
five or six miles distant; a work already in contemplation. There is
still a good deal of surface-washing going on in this basin and along
the creek, water being supplied chiefly from what are known as the
East and the West Weaver ditches.
Below Weaver Creek we have the following streams (omitting those
of less magnitude) coming into the main Trinity from the south and
west, viz: Reading's, Brown's, Maxwell's, Soldier, Sturtevant, McKinney, and O'Conner Creeks. During the spring and early summer they
carry from two to three thousand inches of water each, have a great
fall an'l much good mining-ground along their banks, though the beds
of the streams were long since worked out. On the bar at the mouth·
of the creek, both of which still bear his name, the old pioneer, Reading, took out large quantities of gold in the summer and fall of 1849.
He was the first white man in the country and had fifty or sixty Indians
in his employ. Three or four small companies are at work on this creek.
Most of the water used here is obtained from Paulson and Christenson's
ditch, which carries about 1,000 inches, taken out of the creek five miles
above its mouth.
Although there are some excellent gravel-banks along Brown's Creek,
but little work is being done here. Not half the water running in this
creek, which carries, at its fullest, nearly 2,000 inches, has been brought
into use. A small ditch takes a portion of it to the river, across which
it is passed through a flume suspended from wire cables and used on the
opposite side.
.b"'rom Brown's to Maxwell's Creek the river runs in a steep canon,
leaving little chance for the formation of bars. Maxwell's Creek holds
a good ''pipe-head'' of water till the 1st of July and about one-fourth
as much for the remainder of the year. Th~re is but little mining done
along it, though there are some fine bars on the river, upon which a small
ditch carries water, taken from the cr~ek three miles above its mouth.
On Soldier's Creek ~.,isher & Co. have fitted up a set of hydraulic
claims in good style, supplying them with two of Craig's "Little Giants"
and other modern improvements. As they use nearly all the wat;er
afforded by this creek there is but little other washing carried on
along it.
Sturtevant Creek affords about 1,000 inches of water, which is mostly
used on Keno Flat, where there are some first-class claims.
McKinney Creek gives only about enough water for two or three
sluice-heads till June. This is employed on the l\lcKinney claim, a \ery
rich piece of ground, but limited in production by the want of water.
O'Conner Creek is a large stream, reaching the river at a l~ality known
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as the Red Hill country, consisting of two tiers of extensive benches,
noted for the blood-red color of the gravel they contain. A good deal
of gold-dust is washed out here every season, the water being supplied
by O'Conner Creek.
Several miles farther down and a little below McGillivray's Ranch
a small and nameless creek enters the river. At its mouth lies a low
rich bar upon which a company of Germans are making good wages
stripping oft' the top-dirt and wheeling up the gravel and washing it in
sluices, water for the purpose being raised by means of a large wheel.
A little below this point a steep canon sets in, pr~venting the formation
of bars along the river for several miles. Mining operations below this
are le~s active and occur at longer intervals.
On the northerly and easterly sides of the river several important
mining localities remain to be noticed. The McGillivray claims, already
alluded to, are now being extensively and profitably worked. The waterhere is mostly obtained from Canon Creek, a large stream flowing into
the Trinity from the north. On reaching the river it is conducted across
through a massive iron pipe resting on wire cables. The ditch constitutes a part of the property, which is a very valuable one, having for
many years returned the owner large net profits.
Along both Canon Creek and the North Fork of the Trinity, which
enters the main river a little below McGillivray's, there still remains a
large extent of good diggings, not one-quarter of the water at command
here ever having been brought into use. During the past year, however, all the unclaimed water, a very large amount, has been taken up
by Capt. George H. Atkins and his associates, who have already surveyed and commenced work upon a system of extensive ditches and
reservoirs, designed to utilize the supply in an effective manner, it bemg
their intention to supply an aggregate of 20,000 inches to the mines
along these streams, as well as the main Trinity and the westerly slopes
of Oregon Ridge-the latter an immense field of rich gold-bearing gravel.

CHAPTER II.
NEVADA.

The great increase in the product of gold and silver (principally silver)
from this State is chiefly due t,o the extraordinary developments on the
Comstock lode, and to the activity on a large scale of the smelting-works
at Eureka. The total product is given by Mr. Valentine as $35,254,507,
an estimate which is to be accepted as the best that can be made, though
in the item of the Yalue of ores shipped out of the State for treatment
it is perhaps somewhat under the truth.
Detailed accounts from the various mining-districts will be found
below. I introduce in this place statistics prepared by the county auditors and assessors, and covering the year ending June 30, 1873 .
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Abstract statement frorn the qum·terly assessment-rolls of the proceeds of the mines of th e serera 1
counties of the State for the qnarte1· ending &pternber 30, 1872.
<l)

Counties.

Elko, ores ..........
Humb(lldt, ores ....
Lander, ores . ... .. .
Lincoln, ores .......
~ye, ores ..........
Storey, ores ... ... ..
White Pine ........
Elko, tailit~gs ......
Humboldt, tailings.
Liucoln, tailings ...
Lyon, tailings ......
Storey, tailings ....
Washoe, tailings ...

e~~:~ct~!a.
Tons.
1,4il
2, 556
14,627
12,916
573
99, 637
7, 861
835
2,150
904
71,355
1, 884
3, 576

~g

~?.

<l1~

Lbs.
. - - - - $5G 74
~

1, 741
2
1, 075
502

Gross yielU.

3~

49
107
168
·----· 27
930
33
....... 5
........ 10
19
1, 569
2
-----........
4
------ 5

26
81
91
61
65
32
58
31
64
97
50
76

--- -- - -

Total. .. . ...... 220,347 1, 819

$83,463
DO, 179
728,671
1, 398, 907
96, 637
2, 755, 653
261, 806
4, 658
22, 176
17, 770
212, 509
8, 478
20, 610

00
09
!)5
25
76
!14
00
70
35
91
54
00
00

Net yield or
vnlne upon Total tax. State tax. Coun•·y
which taxes
tax.
are leYiecl.
---- ---$33, 65!)
26,926
276, 417
796,039
38,253
1, C04, 126
88, 58!)
465
2, 217
4, 589
30,608
4, 710
5, 591

20 $1, 144 41
$420
03
336
713 53
!)1 9, 331 56 3, 455
22 28,259 39 9, 950
99 1, 124 12
478
33 15, 061 88 12, 551
so 2, 923 46 1, 107
87
5
15 84
63
27
58 77
162 !)1
57
20
46
918 25
382
00
70 66
58
181
71
00
69

---,--5, 701, 527 4fl

74
57
22
49
17
58
37
82
7'2
37
61
87
88

$723
376
5, 876
Ul, 308
745
2, 510
1, 816
10
31
105
535
11
111

67
96
34
90
95
30
09
02
05
54
64
79
8:~

---------

2, 312, 194 26 60,066 49 28,902 41

31,164 08

Abstract statement fi'Ont the qum·te1·ly assessment-1·olls of the proceeds of the mines of the several
conn tics of the State for the quarter ending December 31, Hl72.
0

I:;IJ.

Counties.

Elko, ores ..........
Esmeralda, ores ....
Humboldt, ores ....
Lander, ores .......
Lincoln, orcs ... ....
Nye, ores ..........
Storey, ores ........
White Pine, ores ...
Humboldt, tailings
Lincoln, tailiugs ...
Lyon, tailings ......
Storey, tailin~rs ....
Washoe, tailings ..
White Pine, tailings

e~~\;~~:J.
Tons.
3,181
459
2, 605
18,265
14, 728
653
90,951
2, 931
4, 290
1, 690
52,541
14, 400
3, 531
1, 900

Total .......... 212,129

d<l)

....

~

<l),...,

~--~

Gross yield
or value.

<jp.

Net yield or
>alue upon Total tax. State tax, County
which taxes
$1.25
tax.
are levied.
---- ----

Lbs.

··----

l, 000
1, 670
132
447
1, 572
1, 450
910
····-·
1, 200

-----·----·----------

$41
!:!9
37
48
95
91
3.1.
34
7
23
3
9
4
3

71
35
77
65
95
25
32
97
35
80
18
84
83
30

381

$132,672
41,057
98, 4::!2
888,708
1, 408, 228
59,660
2, 899, 021
102, 528
31,536
38, 554
167, :~85
141,743
17,051
6, 270

99
05
56
58
59
45
60
28
00
68
64
33
05
00

$30,855
11, 463
24, 41!.)
128,419
689, 848
21, 50!)
1, 3t,o, 830
:n, 745
3, 468
7, 710
24,227
16,:274
1 851
1: 123

15 $1,729 07
$635 69
30
401 19
143 29
9J
647 14
305 25
OS 4, 297 00 1, 605 :.!4
48 24, 136 92 8, 623 10
70
688 3L
268 86
90 19, 512 46 16,260 39
02 1, 245 57
. 471 81
91 !)0
40
43 35
91
273 7:l
96 39
69
726 83
302 85
243 81
32
203 43
05
GO 15
. 23 14
37 08
60

""I

----- -----6, 032, 840 80

$1,093
257
341
2, 691
15,513
41!)
3, 252
773
48
177
4:23
40
37

38
90
89
76
8';!
45
(J7
76
55
3-t
98
3~

01

----230J

2, 312, 747 53 54,091 16 28, 996 84

25, 094 32

.Abstl'act statement from the quartel'ly assessrnent-1·olls of the proceeds of the mines i.n the sev
eral r.ounties of the State fo1' the quarter ending Mm·eh 31, 1873.

Counties.

Quantity
oxtracted.

~d

~~
~p.

Gross yield.

Net yield.

Total
tax.

State
tax.

County
tax.

- - - -- - - 1 - - - - . , - - 1 - - - - - - - - - - - - - - -- - - - - - - -

Tons.] Lbs.

Elko, ores.......... 1, 625
Esmeralda, ores....
685
Humboldt, ores..... 1, 657
Lincoln, ores....... 14, 792
Lander, ores........ 1, 284
Nyc, ores...........
653
Storey, orcs ........ 110, 085
White Pine, ores... 1, 051
Humboldt, tailings. 3, 560
Lincoln, tailings.... 1, 606
Lyon, tailings ...... 39,824
Storey, tailings..... 6, 399
White Pine, tailings 5, 000
Washoe, tailings... 2, 727
TotaL .........

.... -~
1, 000
1, 400
667
612
1,562
.... ..
1, 640
......
.. .. . .
......
.. . . . .
... . . .
. .....

$28
103
31
72
148
·go
45
3t
8
17
3
10
1
5

93
13
96
63
24
48
91
67
21
11
26
95
00
29

$46, 979
70, 697
53, 992
1, 074, 392
190, 607
59,660
5, 054, 903
33, 425
29,249
27, 491
129, 984
70, 105
5, 000
14, 446

43
41
00
05
63
45
02
35
00
65
5A
33
00
93

$9, 785
23, 387
13, 543
453, 639
€8, 402
21,504
3, 074, 287
12, ~63
4~774

5, 390
17, 618
8, 222
5, UOO
2, 000

88
$332 72
$122 32
51
818 55
292 34
50
406 30
169 29
94 18, 145 48 5, 670 50
37 2, 430 95 1, 105 29
70
688 31
268 86
71 46, 114 31 38, 428 60
23
429 21
153 29
00
143 22
53 71
89
205 62
67 38
64
563 79
220 23
23
123 33
102 78
00
175 00
62 50
23
65 00
25 00

$210
526
237
12, 474
1, :s25
419
7, 685
27!)
89
148
343
20
112
40

40
21
01
98
66

45
71
92
51
24
56
55
50
00

l90,951f891 ~~-~ 6,760;93473 3,'739,82583 70,6.5179 46,742oo 23,0o97o
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Abstract statement from the qharterly assessment-1·olls of the proceeds of the mines of the different cov,nties of the 8tate for the qucwte1· ending J1me 30, 1 87~-t
<1l

~cS

~~:~ct~!a.

Counties.

Gross yield
or value.

.... i:l

<1)..-<

~~

Total
tax.

Net yield .

State
tax.

County
tax.

~~~-

Tons.

Eureka, ores .... _.. 17, 619
Esmeralda, ores .. _. 1, 204
N ye, ores. _.... _.. _. 3, 391
Lawler, ores . . ... _.. 1. 660
White Pine, ores ... 4, 603
Storey, ores ........ 119, 440
Storey, tvilings .. __ . 14, 040
Lincoln, ores ...... _ 17, 4:i2
Lincoln, tailings ... . 2, 611
Elko, ores . .. .. _.... 1, f.27
Elko, tailings .. .....
252
Humboldt, ores ..... 3,124
P:umboldt, tl:d lings. 3, 080
Lyon, tailings ...... 47, 968
Washoe, tailings ... 3, 677

Lbs.
$38 70
74 52
81 53
36::3 1!3.5 37
39 94
119
57 20
110
93
------ 617 23
1, 258
15
02
·----63 06
1, 000
------ 1111
25 21
1, 500
21
------ 57 53
------ 5 48
..........
9Jl

--1, 561
~

~

$684,913
89,747
277, 551
257,942
178, 832
6, 832, 815
111, 403
1, 069, 652
39,230
102, 534
2, 800
78,767
22,230
265, 476
20, 184

84
22
3;)
06
00
52
23
76
53
60
00

$138, 360
19. 564
99, (!03
123,354
67, !)00
411, 876
H!, 410
4'25, ll::l
7, 474
49, 743
532
24, 721
2, 233
39, 651
3, 500

64

00
74
30

-- --- ----827 -------- 10, 034, 081 79

10 $4,219 98 $1,729 50
684 76
244 55
01;! 2. 897 19 1, 248 79
05 ::l, 392 23 1, 541 92
00 2, 376 50
848 75
!)7 70, 178 16 50, 148 46
32
186 15
155 13
90 17,004 54 5, 313 92
63
299 00
93 43
15 1, 790 75
62l 79
19 15
6 65
00
47
741 64
309 02
00
66 99
27 91
4!)5 64
26 1, 268 85
43 75
115 50
00
40

~--·-

Total .. ....... 241, 751

--~-

$2, 490
440
1, 648
1, 850
1, 527
10, 029
31
11,690
205
1, 168
12
432
39
773

48
21
40
31
75
70
02
62
57
(!6
50
62
08
21
71 75

- - - ---· - - -

502,633 34 95,247 39 62, 829 21

32,412 18

Summa1·y showing the 1·esults for the yem· commencing Jnly 1, 1872, and ending Jnne 30, 1873

Counties.

Quantity
extracted.

Gross yield.

Net yield or
value upon
which taxes
are leYied.

State tax. County tax.

ORES.

ElkO---------------------Esmeralda .. ------ .. ·----Eureka* .. --------·· ...... .
Humboldt-·------------Lander ....... --·------.--Lincoln ............... '" ..

~iif~i~-~:·:·:·:·:·~~:::::~::
Total ............... .

Tons.

Lbs.

7, 904
2, 349
17,619
9, 945
35,836
57,889
5, 272
420,113
16, 4:>7

1, 000
911
311
1,114
1, 447
1, 217
1, 560
1, 499

593,388

1, 059

- - -- -

$335, 650
201,501
684, 913
321,269
2, 065, 930
4, 951, 180
493, !HO
17, 542, 399
576, 591

02
68
84
29
22
65
01
08
63

--~--

27, 173, 338 42

- - - - - =======~=======

$144, 043
54, 415
138. 360
92, 610
616, 593
2, 364, 64l
181, 176
9, 391, 121
2oa, 498

38
21
10
95

01
54
4tl
91

o;,

----13, 189, 460 63

$1, 800 54
680
1, 7£9
l , 157
7, 707
29, 558
2, 264
117.389
2, 581

U!

50
63
41
01
68
03
22

-- -~-

164, 868 36

===-===~====== ~======

$3, 196
1, 2:24
2, 490
1, 388
10, 754
57,990
2, 233
23, 477
4, 393

41
32
48
48
07
32
25
78
52

----107, 148 63
===--==~

TAILINGS.

ElkO------------·-·------·
Humbolllt ---------------Lincoln ...... .. ..... , .... .
Lyon . .... ----- -· -----·---Storey . . _........ _.... __ . _.
Washoe .. ----.---·- - -·---·
White Pine------ ....... .
TotaL ......... .

1, 087
13,080
6, 812
211,688
36,723
13,511
6, 900

769

-----

4, 758
105, 191
123,048
775, 356
331,729
72, 29'2
11,270

70
35
77
50
89
28
00

~----

. 1, 426, 374 29
· - - - - - ==========-======
289, 80 1

769

997
12, 693
23, 165
112, 106
31, 616
13,942
6, 123

87
03
63
(15
87

28
60

12 47
158 69
314 57
1, 401 33
395 21
174 27
76Q55

Total.._ .. _..........

593,388
289, 801

1, 059
769

27, 173,338 42
1, 426, 347 29

52
19
GD
39
94
76
36

- - - - - ----- ---202, 64;) 33

====~

2, 533 69

======= =======

RECAPITULATION.

Ores.......................
Tailings . . . . . . . . . . . . . . . . . .

22
208
G36
2, 076
103
148
247

13,189, 460 63
292, 645 33

164, 868 36
2, 533 69

3, 443 5:>

===========

107, 148 63
3, 443 55

883,1891,828 28,599,6859113,392,[9596fi67,402Q5 "llo;-59218

*Created March 20, 1873.

t State tax, $1.25; county tax, 25 cents.

THE COMS'l'OCK

M~NES.

I have again to acknowledge my obligations for clear and trustwortlty
notes on the development of these important mines, to l\Ir. 0. A. Lnckhar(lt, now of the Nevada Metallurgical Works at Sa,n Francisco, to
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whose ability I have had occasion, in former reports, to bear repeated
testimony. Mr. Luckhardt visited Virginia City at my request, and his
intiruate acquaintance with the history of each of the mines lends
weight to his conclusions regarding them. But for the delay which
has attended the annual publication of these reports, the public attention would ere now have b9en arrested by the striking fulfillment of
some of the predictions in which I have ventured to indulge concerning
the Comstock lode, and for all of which I have had, besides my own
opinion, the better authority of Mr. Luckhardt's judgment.
During the year 1873 only one uew development of note was made in
connection with the so-often described bodies of ore already explored
on the Comstock. It is therefore unnecessary to recapitulate in detail
the occurrence of these bodies, for which the reader is referred to former reports.
During the past year extensive explorations have been caTried on
under the stimulus of the developments made in the southern portion
of the Comstock. Following again the method of description heretofore
adopted, I commence at the north end of the lode and proceed southward.
I. The northern portion of the vein.-The 12,200 linear feet fro.!ll the
Utah to the Chollar have developed, during the year, as follows:
1. The ore-body of the Sierra Nevada was found to extend north into
the Utah mine, and has been explored to the vertical depth of 400 feet,
showing the same ore as the Sierra Nevada, worth from $3 to $18 per
ton, (principally gold.)
The Sierra Nevada has been at work on the same body. The mill
being situated at the mine facilitates operations. No new developments
have been made.
2. The Ophir Company has carried on explt)rations from the shaft
eastward and southward from the 1,400-foot level principally, showing
the vein to be over 300 feet wide. The quartz-stringers and their intersections of quartzose material, intermixed with porphyry, described in
last year's report, gave sufficient inducement to carry on explorations
southward; and the result was that about 40 feet north of the Ophir
south line, the apex of what seems to be a new ore-body bas been discovered. The ore, in its character, is similar to that found near the
surface in former days, in the old central incline, at the vertical <lept11
of 400 feet, varying entirely from that ore which constituted the "third
ore-body'' of my former reports. Its dip is apparently 70° east, and its
pitch is decidedly southward. Sufficient explorations have not as yet
been made to permit speculation with auy degree of certainty as to its
merit.
3. The gfound adjoining the Ophir to the south, as far as the Best and
Belcher, known as the Virginia Consolidated, (excluding the Central
ground,) has been divided into two distinct companies. The northern
portion of the Virginia.Consolidated, including the Central, Califoruia,
and Central No. 2, is now known· as the California Consolidated. Tile
ground south of this, to the Best and Belcher, constitutes the Virginia
Consolidated. The developments made through the 1,465-foot leYel of
the Ophir promises well for the California Consolidated Compan_y's
ground; and explorations are carried on through the Ophir Oompany's
ground to investigate it.
4. The developments described in last year's report in the 1,400 linear
feet extending trom the Central to the Gould arid Ourry, made by the
Virginia Consolidated Company on its 1,167-foot level, aud constituting
at tlJat time already a noteworthy feature, have since led to the ex·
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posure of an ore-body now fully 300 feet in length, and varying from 8
to 30 feet in width, of $45 mill-ore. The connection between this le\el
and the Virgiuia Consolidated shaft has been completed, facilitating the
work of tbe latter company materially as compared with last year, when
all the explorations !Jad to be done through the Gould and Curry. The
ore of this body is identical with that of what was known as the East
Potosi chimney of the Savage. It carries much argillaceous matter,
but is not sufficiently near the eastern boundaries of the vein to be referred to the Potosi chimney of the Savage; on the contrary, it has
every appearance of constituting an indepe lent ore-body of large
dimensions. For the past six months the Virginia Consolidated has
extracted an aggregate of 50 tons per day of the above-named value from
it. From all appearances this body will extend much farther south than
it ha8 as yet been developed.
5. The Gould and Curry has not made any new developments during
the year, but there are hopes of meeting the above ore-body on the
1,~00-foot level, where explorations are now beiug carried on both northward and eastward.
The Savage bas been worked on its 1,400, 1,500, 1,600, 1, 700, and
1,000 foot leYels, and the vein has been explored to the south line in all
of them. With the exception of the 1,300-foot level, no work has been
doue north of the company's shaft. The 1,400-foot level developed,
south of the shaft, a large mass of quartz with small ore-seams, but not
in sufficient quantities to warrant extraction.
The ore-body of last year's report encountered on the 12th or 1,500foot level has been exhausted, and no ore has been extracted since
- April, 1873. The incline lmR reached a depth of 60 feet below the 1,900foot level, at an augle of 330 east.
6. The Hale & Norcross bas not made any new developments of note
during the past year. The 1,400-foot level south of the shaft showed
some quartz and ore resembling the tributaries of the ore-body of the
sixth and seventh levels, wbich has been exhausted.
During the year explorations have been carried on by various com·panies east of the Norcross and Chollar Companies' grounds, but without success in finding anything of note. The Senator, at a depth of 400
feet, exposed the feldspathic porphyry of the Sierra Nevada 800-foot
level, barren of quartz. The Julia, situated east of the Ohollar, exposed, at a flepth of 1,100 feet west of its shaft, some quartzose mate·
rial carrying silver, but not in paying quantities.
III. '1' he middle portion of the vein, including Chollar, Bullion, Exchequer, Alpha, Imperial, and Ernpi.re, &c., an aggregate of 1,800
linear feet. has not shown any new and noteworthy developments during tile past year.
1. The Chollar has been at work on the apparently inexhaustible
mass of ore of low grade at and near the surface, and is still extracting
from 60 to 70 touR per day of $20 to $~5 mill-ore. No new discoveries
have been made through the east shaft. The explorations northward
in the 725-foot level showed that the bod:v of the Hale & Norcross did not
extent as far south as was expected. ~
2. The Bullion 1,400-foot level, with east drift, clid not give encouragement for further explorations. The quartz encountered varied from 20
to 40 feet in width in places carrying small ore-seams, carrying as much
as several hundred clollars per ton in silver, but not in quantities for
extraction. The workings of this company are apvarently too far to the
west to encounter ore in quantity.
3. The Imperial1,400-foot level showed the vein wider than in the three
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levels immediately above, carrying in places 60 feet width of quartz,
with small bunches or ore, but of no value.
U. The southern portion of the vein, from the Imperial to the Overmann, does not show, outside of the Belcher and Crown Point ore-body,
any new developments.
1. The Yellow Jacket has reached a depth of 1,630 feet. Explorations
have been carried on in the 1,300 and 1,400 foot levels through the quartzbody described in last year's report, but without finding anything of
note. Small quantities of ore have been extracted from the upper levels.
The Kentuck connected Crown Point and Jacket on the 1,500-foot level
through that massive quartz-body which the Jacket developed, but without meeting with ore.
2. The developments in Crown Point are.described in the official report
below. From another source it is reported that the ore runs from 250
to 300 feet north from the south line, about the same on all the levels
worked, viz, from the 1,100 to the 1,500 foot level. Cross-cuts east, near
"the Kentuck south line, show a heavy quartz-body, but no ore.
3. Belcher has attained a depth of 1,460 feet. The appearance of the
mine has changed but little from what it was last year. The average
length of the ore-body is 320 feet, and its width may be put at fully 40
feet. The most southerly point of the ore-body yet reached is 400 feet
from the company's north line on the 1,300-foot level. The average
value of the ore is $65 per ton; the ·daily product 550 tons; and the
value of the bullion $2.57 per ounce. The ore-body is of such dimensions that it is even as yet impossible to come to any definite conclusion
as to the locality of its center or the direction of its axis; but, from all
appearances, its inclination is northward.
4. The Overmann has attained a depth of 900 feet in the new shaft,
which lies 1,500 feet east of the company's old works. At depths of 700
and 900 feet, levels have been run west of the shaft, and, about 200 feet
north from the company's line, some favorable inrlications were met with.
The quartz resembles that of the Belcher ore-body, and its position is
south 5° west from the ore-body in the 1,000-foot level of the Belcher;
but the development does not fully justfify the expectation of finding
ore in paying quantities in the immediate vicinity.
5. Following the western branch of the Comstock (if I may so speak)
to\llard American Flat, quite extensive explorations have bef'n carried
on in the various mines, from the Caledonia south and west, all of which
show the existence of the quartz and low-grade ore which constituted
the loug-ago exhausted western ore-bodies of the Overmann and Uncle
Sam, &c., carrying at intervals seams and bunches of rich ore of insignificant dimensions. Nothing important has, however, been exposed
during the past year.
6. In the ground southeastward from the Overmann, toward Silver
Cit,y, many long-abandoned mines resumed work during the year, and
some of them develope« bodies of ore resembling that described in last
year's report as extending to the Lucerne. Ore-bodies, from which considerable quantities of ore have been extracted, have led to the resumption of work as far south as Cold Spring Valley. One of the most notable developments here was made by the Dayton Company, in lower
Silver City, which shows at the present time an aggregate of 300 feet
ore. length, (in detached bod,ies,) about 5~ feet in average width, varying
from $~0 to $100 in value per ton.
The remarks made in my last ~·ear's report relative to the fayorable
appearance of the Comstock mines, and the great probability that more
careful and thorough explorations will expose workable ore-bodies in
11M
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ground already passed through, but insufficiently prospected, might be
repeated here. They have uot lost their applicability, either for encouragement or for warning. Indeed, in the latter respect they have
gained force with time. I do not doubt that the present year, while it
cannot exhaust the great ore-body from which the Crown Point and
Belcher have obtained so much profit, and the proprietors of other mines
so much hope, will nevertheless reveal more clearly t,h an they are now
known the limits of that body or of its richest mass. Wlwever believes
that these mines have now at last entered upon a solid and continuous
body, extending indefinitely in depth, and preclp.ding for the future the
necessity of explorations, wilJ find himself mistaken.
The Sutro tunnel.-This enterprise has been in progress during the
year; and considering the number and variety of obstacles interposed
by nature and man, the degree of success so far achieved is creditable
to Mr. Sutro and his engineers. The connection established on the 27th
October by the meeting of the east and west drifts between shaft
No.1 and t~he mouth of the tunnel, 4,885 feet distant, was effected with
a surprising degree of accuracy. The following accomn is condensed
from the Gold Hill News of October 13 and Octol>er 28:
Very few people, even professional men, are aware of the immense difficulties to be
overcome in regard to projecting the lines from the surface down to the bottom of the
shaft, from whence they have to be continued both east and west, in order to make an
accurate connection of the several drifts on the line of the tunnel. The header, it
will be remembered, was started from the mouth of the tunnel, in the town of Sutro,
and is being pushed rapidly ahead in the direction of Mount Da.vidson. The drift is
being run in a perfectly straight line, rising westerly with a grade of 2 inches to every
100 feet.
Shaft No. 1 is located 21 feet 9 inches. off the center line, in a northerly direction,
and is distant from the mouth of the tuimel 4,885 feet. In order to start a drift from
the bottom of shaft No. 1, to meet the header coming from the town of Sutro, it was
found necessary to first run back 21 feet 9 inches in a southerly direction from the
bottom of the shaft, until the center-line of the tunnel was reached, thence to turn a
right angle eastwardly, and run in this course until the header is met. In order to
effect an exact connection between header and shaft, extreme accuracy was necessary
in surveying these lines. A serious embarrassment to correct surveying originated
from the placing of a boiler on the surface, just at the point where the line of the
tunnel crosses the offset line of the shaft, so as to prevent placing the instrument
over this very important point. It, therefore, became necessary to lay off the rectangular offset-lines in front of the boiler past the shaft, thence to measure with offset,
so as to get a parallel line over the top of the shaft, and from this para1lel line to
·p lumb clown to the bottom of the shaft 523 feet 8 inches in depth ; thence to take this
line at the bottom, and prolong it southerly 21 feet 9 inches to the center line of the
tunnel, and from this point turn a right angle and start the east and west drifts.
J<'rom the above-mentioned stat,ement it will be seen that the difficulties encountered
in making the survey were much greater than those connected with the Hoosac
tunnel, the shaft of the latter being exactly on a line of the tunnel itself. The longest diameter of the Hoosac shaft is 27 feet, and is placed in the line of the tunnel, so
that this line could be projected directly in the line of the tunnel, and then be prolonged Loth wa,ys. The longest base-line that could be pTujected down the Sutro
tunnel shaft was 6 feet 8 inches in length, provided that one plumb-bob is hung
down the pump-shaft, while the other ii:l hanging down in the hoist-shaft; but the
·p ump-shaft is almoRt entirely filled with steam-pipe, exhaust-pipe, plumb-column and
its braces, .and a ladder-way. Plnmbing down the shaft was not considered reliable,
.as the wire might touch at some point or another; the shaft, also, being so bot from
the exhaust-steam as to prevent an inspection of the plumb-bob, therefore the hoist
shaft, giving a base-line of 3 feet 1 inch in length, had to be depended upon for
projecting the line of the tunnel down in the bottom of the shaft. The slightest v:uiation made, e.ven on the surface, in this short base-line, would result disastrously in
throwing the east drift a long way off the true line.
Appreciating the difficulties previously enumerated, the Sutro Tunnel Company cast
about for a civil engineer equal to the emergency, and eventually were fortunateenough to enlist in the enterprise Mr. H. Schussler, chief engineer of the Spring Valley Water Company, and still later of the Virginia and Gold Hill Water Company.
Mr. S.chussler entered upon his work with his·usual energy and ardor. Under his careful ancl ac0urate ·1mrveying the drifts have been run straight as an arrow. He has
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been a.b ly assisted by Ross E. Browne, a young engineer of marked ability.;,. The driv
ing of the tunnel is being prosecuted with the greatest vigor. Our reporter rode into
the tunnel nearly a mile on a back-action car, an ill-natured mule being the propelling
power. When the two headers were 102 feet apart the blasting and drill-hammering
could be distinctly heard in the respective faces.
On the Saturday previous a dispatch was sent to the president in San Francisco, to
leave there for Virginia on Sunday morning, and thus this gentleman, with a party of
others interested in the enterprise, arrived at the tunnel just in time to witness the
great event.
Early in the morning, on Monday, Mr. Schussler sent his old chain-man, John Higgins, (who bas followed his footsteps for ten years and helped to make five tunnel connections during that time,) over to shaft No. 1 to measure the progress made since
Saturday morning. He came back in breathless baste and reported that the rock had,
during the last forty-eight hours, turned softer, and that a progress of about four
feet more than was anticipated had been made. Upon hearing this unexpected bnt
favorable news, Mr. Schussler exclaimed excitedly, "They are within three feet of one
another." He called young Rost~ Browne, his assistant, and both rushed"into the tunnel up to the face of the header. Fifteen minutes after their arrival, a cartridge of
giant powder being placed in a drill-bole in the center of the face and ignited, blew a
hole about ten inches square through the remaining barrier of rock.
The excitement caused by this event was intense, and the shifts of miners and foremen who were gathered in their tespective faces, gave vent to their joy in an unearthly
yell that made the old mountain ring; at the same time Schussler, Browne, and Jackson, the foreman, rushed forward and shook hands through the opening, with Mr. De
Noon, the mining superintenclent of the company, Mr. Brew, foreman at shaft No. 1,
and all the boys on the shift. Enough rock was then knocked oft' with a pick to enlarge the aperture sufficiently to allow the men to crawl through from one drift to
the other. The draught through the opening at the time was almost strong enough
to force a man through it into the opposite drift. Mr. Schussler received the warm
congratulations of the party upon the success of the undertaking, and requested them
to delay a few moments to witness any discrepancies which might have occurred in
his survey. The instruments were placed in position, and fore and back sights taken
through the opening, and to the great astonishment of everybody the difference in his
survey between the opposite drifts amounted to only one-half inch in the level and
seven-eighths of an inch in the line!

The splendid accuracy of this connection contrasts forcibly with the
style of work in some of the leading mines of the Uomstock lode. Even
at this late day, I am told, there is an alleged error in the determination
of the boundary between Urown Point and Belcher, involving the ownership of many thousand dollars' worth of ore.
Into the merits of the debate between the Sutro Tunnel Company
and the companies now operating on the Comstock, I have never deemed
it proper to enter, in .m,v official reports. From an engineering standpoint, I have always advocated the construction of a deep aclit, which
is, in my opinion, a necessary adjunct to safe, economical, and permanently successful mining on this lode. I can only regret that the inevitable e:Xpense and difficulty of such an undertaking are so greatly enhanced by quarrels about contracts, titles, and royalties; and I trust
the work will not be defeated by these conflicts. The following agreement, entered into by some or all of the companies named, in January,
187 4, indicates their determination to continue hostilities :
It is hereby agreed by theenndersigned, mining companies owning mines upon tho
Comstock lode, in Storey County, State of Nevada, that they will, and hereby do,
jointly employ R. S. Messick, of Virginia City, and C. J. Hillyer, of Washington, as
their attorneys at law, to institute and carry to a final decision, under the direction of
the committee hereinafter provided for, such legal proceedings as ruay be necessary to
secure a final judgment denying the validity and estopping the enforcement of the
claim wrongfully preferred by the Sutro Tunnel Company to a royalty of $2 per ton
upon the ore raised from the mines of said companies, or any claim upon the part of
said Tunnel Company to charge said mines in any manner other thau in accordance
with tho terms and stipulations of contract made or to be made between it and the
mining companies respectively.
J. C. Flood, R. T. Morrow, J.D. Fry, Benjamin Peart, ancl J. L. Requa are hereby
"Son of Hon. J. Ross Browne, law ministc.r to China and formerly Commissioner of Mining Statistics.
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appointed a committee to manage said litigation, and from the fund hereinafter provided for to defray the expenses of the same, including the fees of said attorneys, and
of such other attorneys as, upon the approval of said Messick and Hillyer, the committee may deem it advisable to employ.
The :first meeting of said committee shall be held upon a call by a majority of its
members, and it shall organize by the election from its members of a president and a
treasurer and by the appointment of a secretary. All subsequent meetings shall be
held upon an order by the president or by a majority of the committee. The committee shall have power to :fill vacancies occurring in its own membership, and a majority
of the committee shall constitute a quorum for the transaction of all business.
For the purpose of defraying the expenses of said litigation, the said committee are
hereby empowered to levy by resolution assessments from time to time, as may by it
be deemed necessary, upon each of the undersigned con!panies, provided that each
assessment shall be levied upon all the companies at the same time, and provided, further, that t.he total amount of all the assessn:ents levied shall not exceed for each of
said companies, respectively, the amount herein set opposite the names of said companies, to wit:
Name.
Alpha Consolidated ..•.... ·---~- ....................................... .
Bacon Mill and Mining Company .........•........ ___ ._ ................ .
Best and Belcher .............................. . ........................ .
Belcher Silver Mining Company .................... _................... .
Bullion ..................••• _................. _...................... _..
Caledonia ...•.....•....•.•..•.............•............................
Central . • . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chollar Potosi Mining Company ........................................ .
Confidence Silver Mining Company ..................................... .
Consolidated Virginia .................................................. .
Consolidated Gold Hill Quartz Mill and Mining Company ................ .
Crown Point ....................•......•••..............•...............
Empire Mill and Mining Company ...................................... .
Exchequer ....................•••............•.........................
Gould and Curry ...••..........................••........... : . ...•......
Hale and Norcross ...•...........•.......................... ··~--· ..... .
Imperial Silver Mining Company ........ __ ............................ ..
ICentuck .............•................................................ _
Ophir Silver Mining Company ........... _.............................. .
Overmann Silver Mining Company_ .................................... ..
Savage Mining Company .............................................. ..
Segregated Belcher Mining Company ................................... _
Sierra Nevada Mining Company .............. _........................ ..
Yellow Jacket Mining Company ........................................ _
Challenge Consolidated Mining Company ...... __ ....................... .
Eclipse, Winter, and Plato Consolidated Mining Company ............... .
Central . . . . . . . . . . . . . . . . . . . . . . . . . • . ......... _. . . . . . . . . . . . . . . . . . ..... ___ .
French Gold Hill Mining Company ...... .-- ............................. _

Amount.

$1,200

so

2,188
43,680
2,500
2,000
1,080
7,000
1,000
39,960
213
48,000
250
800
4,500
3,600
2,500
2,~50

8,316
9,600
5,680
2,500
2,000
7,6R3
750
750
1,500
201,580

And provided further, that the assessments shall only be levied at such times and in
such amounts as shall be needed to defray the legitimate expenses of such litigation,
and that the aggregate amount of each assessment shall be apportioned between the
said companies substantially (omitting small fractions) in the proportion of the
amounts above placed opposite the names of the companies.
Each of the undersigned companies agrees to pay to the treasurer of said committee
the amount of each assessment levied upon it as above provided within thirty days
from the time of receiving from the secretary of said committee written notice of the
levying of said assessment.
Each of the said companies further agrees to permit the use of its name as plaintiff
in any suit or legal proceeding which said committee shall deem it advisable to corn"'
mence for effecting the purpose above stated, and that its name shall not be withdrawn
without the consent of said committee, provided that the entire expenses of such suit
or proceedings shall be paid by said committee from the fund above provided for, a.nd
that the committee shall have the entire direction and management of the same . .
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At the meeting of the Ophir Company, January 12, 1874, from the
report of which the foregoing version is taken, it was unanimously resolv~d that the president and secretary of the company be authorized
and directed to make and execute, in the name of the company, a contract or agreement, in accordance with the foregoing instrument, binding the company, in connection with other companies on the Comstock
lode, to litigate the claim of the Sutro Tunnel Company to collect a
royalty upon ores raised from min~s of said companies on said Comstock lode.
The following are the statistics officially furnished by the leading
companies on the Comstock lode :
Report of the Gould and Curry for the year ending November 30, 1873.

The president, Mr. J. 0. Flood, reports that though operations in the
mine have been prosecuted without interruption during the past year,
no pay body of ore has been developed, so that to provide for current
expenses and to meet outlays for such improvements as were required,
recourse has necessarily been had to assm;sments. The future of the
mine, at this time, appears promising. The various drifts in the lower
levels have established the existence of a defined ledge carrying metal,
although in small quantities. This, and the fact of the development of
an extensive body of ore in an adjoining mine, warrant the continuance
of prospecting operations with increased energy, in confidence that such
perseverance will be amply rewarded.
The superintendent reports as follows:
On the second station (425-foot) level the old drifts were re-opened and retimbered
to the southward and westward of the shaft. The total length of tunnels thus repaired is 810 feet. Drifts were made to the south and east of the main drift for a distance of 255 feet, and another drift was also run 142 feet to the west, passing through
vein-matter and ore of a low grade. A winze was sunk in the vein from this level to
the fourth station (625-foot) levtll below. Several drifts were rnn in different directions through quartz aud porphyry at a depth of 100 feet below this level, which
have also failed to disclose any ore of value. On the fourth station (625-foot)
level, the old drifts were re-opened and retim uered anew for. a distance of 690 feet in a
southerly direction. Near the south line a drift was carried east from the main south
drift for a length of 140 feet, passing through the Potosi vein. The ore in this locality,
as well as on the level above, is of great extent, but is of too low a grade to warrant
its extraction. While prosecuting the explorations at and auove this level, 2,928.1240
tons of ore of a moderate grade were extracted; but the yield proving too low to pay
the expenses of mining and milling it, the extraction of the same was discontinued.
On theeighthstation (1,300-foot)level, tbeeastcross-cut was continued east from the main
north drift, for an additional distance of 70 feet, passing through very bard porphyry
for H.s entire length. No favonible indications of ore were disclosed by any of the
explorations at this depth. On the tenth station (1,500-foot) level, the main east drift
from the shaft was continued 294 feet; 495 feet east of the shaft it passed through a
clay wall, on the east side of which a well-defined body of quartz was found 4t feet
iu width, assaying from $3 to $13 per ton, which m:J,y, at greater depths, develop into
a productive vein. This drift bas been advanced across this vein 11:30 feet further to
the east, t.hrough a continUOJlA body of quartz, intermixed with porphyry and gypsum,
and is yet ueing carried forward. The north drift on this level was advanced 359 feet
in a northerly direction, passing for its entire length through vein-matter, assaying
fi:om $1 to $3 per ton. The main south drift on this level was extended 144 feet southward iu the old or west vein. No favorable change having been encountered, the
work was discontinued. On the eleventh station (1,600-foot) level the east drift was
extended 149 feet further to the east. At a distance of 209 feet from the incline it cut
the west clay wall, aud passed through the west vein, which is at this point 25 feet in
width. A drift was run in this vein from the incline to the southern boundarv, and
connected with the workings of the Savage mine, thereby insuring tlw tlwrough ventilation of the level. From this south drift, at a point 110 feet north of the southern
boundary-line, a drift has been run 370 feet to the eastward. This drift has passed for
its whole length through quartz, clay, and porphyry, constituting vein-matter of ~~
very low grade, the assays therefrom ranging from $1 to $9 per ton. The east wall bas
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not yet been reached in any of the drifts run eastward on this or the 1,500-foot level.
The numerouli and extended prospecting drifts run through the old or west vein, from
the 425-foot level down to the depth of our present workings, have proven conclusively
that this vein, so prolific near the surface, has become of increased barrenness in its
descent, and the appearances are very strong that the vein itself will soon entirely
disappear.
!>--s the results of the explorations in this western vein continued unfavorable for such a
continuous depth, the idea was conceived that the metal-bearing stratum should be found
further to the eastward; and the value of the lode within the boundaries of the mine
now depends npon the development of this eastern vein, which has not as yet been passed
through on any of the deepest levels, since its formation has been discovered. In
conducting the search for the metalliferous portions of this eastern ore-vein the crossouts to the cast on the 1,500-foot level were run in the enter and northern portions
of the mine. On the 1,600-foot level the cross-drift similarly directed is advancing
from the southern portion. It is proposed to continue the exploration of this undeveloped vein by penetrating it in the northern and southern sections of the mine alternately, as en.ch respective level of 100 feet is opened. On the twelfth station (1,700foot) level a drift bas been started east from the incline. It is now 55 feet in length.
but bas not yet reached the west wall of the west vein. The main incline is sunk and
timbered to a depth of 65 feet below the 1,700-foot level. The incline, shaft, and the
several car-stations are now in perfect repair. All the pumps from the bottom of the
incline to the water-discharge at the adit-level are new, and of an improved pattern.
Two sets of new boilers of the most approved pattern have been substituted for the
old ones, which were found to be unsafe, and a large and convenient building bas been
erected for their protection, in place of the old and decayed structure removed. The
supply of timbers at the mine is sufficient for its requirements for the winter months.
A large reserve of wood is accumulated at the works, and the present daily receipts
are equal to the consumption.

)j..,rom the secretary's report I insert the following:
RECEIPTS.

Cash on hand D~cember 1, 1872 ........ ~ ............... . $35,848 83
Bullion account. .. __ .................. , .............. .
34,217 57
4,604 00
Mill account ..................... - ..•• - . . . . . . . . . . .. - ..
Assessments .............................. . .......... . 207,320 71
Mine account . . . . . . . . . . . . . . . . .............. _. . . . ... .
12,674 00
From rents collected ....... _............... _.... _.... .
550 00
Cash indebtedness .. _................................ .. 61,838 15
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

357, 053 26

DISBURSEMENTS.

account ..................... _.................. . $297,182 79
Interest .................... . ........................ .
1,016 02
Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... - ..... - - -. . - ..
2,697 33
General expenses ....... - _........................... .
19,689 28
Exebange .............. _............................ .
1,400 00
Reducing ores ...................................... .
32,512 42
Freight on bullion .... . ............................... .
158 35
Legal expenses . . . . . . . .............................. .
2,000 00
Assay account ...... . ........................ . ... _... .
97 07

~1ine

Total ........... .

357,053 26

Total assets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $182, 928 05
Total liabilities. . . ... . .. .. .. . . .. . . . . .. .. .. .. .. .. . .. . . . . .
62, 443 65
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Report of the Sarvage for the year ending June 30, 1873.

The superintendent, Mr. A. C. Hamilton, reports :
During the twelve months end.ing June 30, 1873, the Savage mine has yielded
33,414-f0B0fb- tons ore, which has been extracted from the several sections of the mine as
follows:
NEW MINE.

Second level north ........•......................•.•...............
Third level north ................................................. .
Eleventh level south ............................................. .
Twelfth level south .................... ........................... .
Thirteenth level south .................... --- .. - ................. -.

Tons.

Lbs.

14,928
1,785
4,381
4,508
71

1,180
100
1,800
600

25,669

1,680

230
262
7.251

1,600
700
600

7,744

900

-------

OLD MINE.

'fhird level ....................................... - .. -. -.... - ..... .
Fifth level . _. __ ...... _......... _ ....................... .. ......... .
Sixth level ........ __ ..................... __ .... _... ____ .......... .

-------

All of this ore, together with 295 tons which remained on hand July 1,1872, has been
reduced at custom mills, with the exception of 13t tons which were sold. The proceeds of this ore failed to meet the cost of production and reduction, and the result of
the year's nperations shows a material loss to the company. The avenues from the
shaft through the above-mentioned levels being well opened, and the facilities for
mining there b eing complete, the work of extracting ore was continued under the constant hope, and with reasonable grounds of expectation, of reaching, on one or all of
these levels, ore of a higher grade, which would prove a source of protit. In the month
of April, however, the prospects of accomplishing thi~:~ desired object seemed so unpromising that it was deemed advisablo to discontinue, for the present, all efforts in
that direction. No one of these levels can be said to be exhausted of ore, for there still
remains in each of them a considerable quantity of low-grade ore which may be made
available when labor and materials can be obtained at reduced prices. 'fhe mine has
been entirely unproductive for the last two mont,hs, May and June. In arriving at
the results of the year's opemtions, the expense of the mine for the entire year has
been a8sessed upon the ore produced during ten months, and the average cost per ton,
therefore, appeal'S larger than it would be if the calculations were based upon the expense of the ten months only during which ore was extracted.
Since the 1st of July, 1872, the date of my last annual report, the main shaft has been
sunk on an incline of 38 degrees-326 feet below the twelfth statiQn-a sufficient depth
to allow the opening of two new stations at intervals of 100 feet perpendicular, designated as the thirteenth and fourteenth stations. This last station is about 1,700 feet
vertical below the surface. From the thirteenth station a drift was run, southeasterly,
to the south line, connecting with the Hale and Norcross mine. Judging from the dip
of the vein on the level above, it was naturally supposed ·that tbe vein on this level
would lie on the east side of this main drift. Two cross-cuts were accordingly run in
that direction, but they failed to develop any ore. Three cross-cuts were then run
westward, whicl p!lssed through vein matter of considerable width, consisting of
quartz, clay, and porphyry intermixed, and the position of it indicated a straightening
up of the vein. In the explorations here made some bunches and seams of ore were
found, whiQh for a. time gave hopes of favorable results, but as yet no body of ore has
been reached. The work of prospecting on this level is still going on. From the fourteenth station a drift has been run, southeastwardly, along the east wall, to within a
short distance of the south !ine, and connection has been made with a winzo sunk from
the level above near the south line. This connection gives a fine circulation of good
air, and every obstacle is now removed from the prosecution of the work of cross-Clltting to the west to good advantage and with rapidity.
Below the tenth station the mine bas been opened in that portion only which lies on
the south side of the main shaft. On the north, between the shaft and the Gould and
Curry mine, the ground, from the tenth station down to the thirteenth, has never been
penetrated, and remains entirely unprospected. From the thirteenth station a drift
bas been run northwesterly 572 feet to the north line, and connection h3.s recently
been made there with the Gould and Curry mine. This connection is valuable, not only
for the purpose of ventilation, but as an outlet which will afford security to life in case
of 1ire or accident from other causes. It will now be comparatively easy to prospect
this portion of the mine by ·Cross-cuts driven east and west from this drift.
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For some months our progress in the lower levels bas been much retarded for want
of air, and by the heat which prevailed. The air which was forced down the sbaft by
means of a blower had to be distribllted to so many points that it was not sufficient to
enable the men to do efficient work. The connections which I bave spoken of, with
the aid of a new powerful blower at the surface, have put every part of the mine in a
good state of ventilation.
I have discontinued all work at the old mine. All the machinery, tools, and materials used there, which could be made serviceable, have been transferred to tho E-street
hoisting-works. The old shaft itself remains intact, and will be kept open to serve a
useful purpose as a ventilating chimney for the whole mine.
After considerable time spent in repairs and in setting every department in order, I
am able to report the shaft and shaft-incline in excellent condition. Six strong and
capacious boilers are in place. The engines, machinery, nd gear for hois:,ing and for
pumping, are in perfect order, and possess ample power and strength to work the mine
considerably deeper. In short, everything is in readiness to resume the sinking of the
shaft incline, and to carry on the work of opening and developing the lower levels with
unprecedented vigor.
The condition of the company's mills at ·washoe remains nnchangcd. The property is
placed in the care of a watchman to look out for its preservation, and to comply with
the conditions of the policy of insurance.

Condensed statement of the operations of the Savage Mining Com]_Jany for
the year ending June 30, 1873.
Lbs.

Tons. Lbs.

Ore on band July 1, 1872, at mine ................ .
Ore produced ........................................ .

Tons.

295
33,414 580

Ore reduced . ........................... .
Ore sold ............................... .

33,70!) 580
33,695 1,580
13 1,000
- - - - - - 33, 70!) 580

PRODUCT.

Bullion:
From 33,695~~*~ tons ore reduced .................. $449, 771 78
From slag, &c., in assay-office . . . . . . . . . . . . . . . . . . . . .
2, 392 72
452, 164
Cash:
For· ore sold, 13~ tons ........ , .. . ................. .

.1)0

21 65
15
4,234 27

45~,186

Less net amount of mill reclamations

Product of ore ........ .. ..............................• 447,931 88
Cash:
For materials sold ....................... $1, 507 85
For sundries............ . . . . . . . . . . . . . . . .
175 57 •
1,773 42
Total product .................... . ......... .
EXPENSE.

Cost of production of ore, (33,414/N'o tons:)
Mine cost:
Labor . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. $302, 895 50
Materials.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 153, 535 90
456,431 40

440,725 30
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A~saying bullion.~

........ - ....•.........
Assaying ore .............. ~ ............. .
Otlwr incidental expenses ................. .

Cost of reduction of ore, (33,695~~&-B- tons)....

$3,334 07
3,472 21
23,866 87
487,104 55
404, 349 48
- - - - - $891, 454 03

Total loss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

441, 72o 73
Per ton.

Average yield of the ore reduced, including bullion from slag
and mill reclamations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $13 29
Cost of production:
Mine cost, (labor, $9.07; materials, $4.59) ............. . $13 66
~L\..ssaying bullion . . . . . . . . . . . . . . . . . . . ................ .
10
Assaying ore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... .
Other incidental expenses ......... - - - ................ .
Cost of reduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

14 58
12 00
26 58

Average loss from the ore reduced per ton.. . .. . . . . . . . . . . . . 13 29
Average assay value of the ore reduced per wagon samples per
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $~ 1 86
Average yield of the ore reduced, in bullion, per cent. of assay
value .................. . .. . ................. _. . . . . . . . . .
61. 4
Average yield of tile ore reduced, in bullion, including all recla60. 8
mations, per cent. of assay value. . . . . . . • . _. . . . . . . . . . . . . . .
Gold. Silver

Proportions of gold and silver in the ore ....•............ 26.2
Proportions of gold and silver in the bullion ...... . ..... . 29.5
Percentage returned of the gold and silver contained in tile
ore- . - .... - - ...... - ... . - ...... - ... - . - - .. '· ....... - - - - . 68. 8
Average value of the bullion per ounce after melting, $1.77~.
Average loss in weight in melting, 2f'0 per cent.

73.8
70.5
58. 3
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Tabula?' statement of the t·esults of 1·eduction of ore, by the Savage Company, in connection with the assay value of the ore o,s determine(!, by so,mples teken from
the wagons, front July 1, 1872, to July 1, 1873.
Quantity of ore
reduced.
Months.
Tons.

Pounds.

~_g

~

;§~

rn-+"
rn"-'

Assay value of the ore per ton.

~C).)

Bullion produced per ton.

::lO
,Q::l

"'o
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~ ::l •
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Yield per cent. of the assv.y
valuu of the ore.

..... .-o
c;:O

oC'l>-<

"""'""
~~

E-IP.O

Gold.

Silver.

Tptal.

Gold.

Silver.

Total.

Gold.

I Silver. I Total.

te~~~:l;~~ ~ ~ ~ : : : ~ :: : :: ~ ~ : : : : : : : : : : : :

October ......................... : . .
November .....•
December ..... .

5,184
4, 854
5, 461
3, Fi!W
3, 791
3, 904

1, liOO $103, 166
1, 500
97,115
950 125,061
97,276
BOO
80,954
650
tl3, 227

31
09
77
87
21
40

$64,465
59,829
75,049
58,841
49,779
50,217

80
15
97
65
75
84

$5 24
5 20
6 08
0 71
5 34
5 66

$14 65
14 80
16 82
18 23
Hi 01
15 65

$19
20
22
24
21
21

89
00
!JO
94
35
31

$3
3
4
4
3

75
65
04
42
84

386

$8 68
8 ()7

9 70
10 G7
9 20
9 00

$12
12
13
15
13
12

43
32
74
09
13
8()

71. 6
70. l
66.5
65. 8
71.9
68. 2

59. 2
58. G
57.6
58. 5
58
57. 5

62. 5
61. 6
60
60. 5
61.5
60...

~

H

zt:::l

U1

>
~

H

z
zQ
H

~

1873.

January ............................
3,091
1,200
73,40121
44,03647
643
1731
2374
437
988
1425
67.9
57
60
February ...........................
1,477
BOO
33,73666
17,92541
622
1661
2283
359
854
121a
57.8
51.4
53.1
March ..............................
1,258
1,150
25,86162
16,11099
4t:l0
1575
2055
356
924
1280
74
58.7
62.3
April.. .............................
772
930
16,94420
13,1G956
479
1714
2193
416
1289
1705
86.7
75.2
77.7
May...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
345 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • • • • • . . . . . • . • . . . . . . . ...........•.................
June . . . . . . .. . . . . . . . .. . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.-.. . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . ...... - -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •........
Totals ........................ ,

0

~
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July .............................. .
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-1
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The secretary's report gives the following receipts and disbursements:
RECEIP1'S.

Bul1ion:
Bars received from mine. . . . . . . . . . . . . . . . . . . . . . . . . . . $452, 164 50
Scraps of bullion sold .............. _. . . . . . . . . . . . . • .
19 07
Less reclamations on bars ................ _........ .
Assessments Nos. 6, 7, 8, and 9 .. ~ .................... .
Virginia and Truckee Railroad Company, one-half freightcharges refunded ........................... .. ~ ..... .
Atchison mill, old lumber sold ....................... .
Ores, 13~ tons and refuse from dump ................ .
Total ........................................ .

452,183 57
109 28
452,074 29
640,000 00
10,884 31
444 00
57 65
1,103 460 25

DISBURSEMENTS.

Cash balance overdrawn July 10, 1872 ............... .
Labor and salaries •..................................
Wood and charcoal .................................. .
Timber and lumber ................................ .
Paid custom mills .................................. .
Mining supplies and insurance on hoisting-works .... _..
Virginia and Gold Hill Water-Works ................ .
Assay-office ........................................ .
State, county, and city taxes ............... .......... .
Freight on materials to Virginia ..................... .
Surveying in mine . ~ ............................... .
Exchange, discount, and interest on money borrowed and
overdrafts at bank .... _.......................... .
General and legal expenses . . . . . . . . . . ...... " ....... .
Real estate at Virginia .............................. .
Cash balance on hand this day ...................... .

$133,708
308,783
66,087
55,635
408,663
46,040
9,600
7,258
7,443
1,243
900

53
50
31
12
75
22
00
23
46
07
00

28,479
18,463
450
10,703

62
85
00
59

1,103,460 25
Report of the Hale &i Norcross mine for the year end·ing FebruaTy 28, 187 3

The president, Mr. J. C. Flood, reports as follows:
The past year nas not been a profitable one for the stockholders of the Hale & Norcross
Mining Company. The hopes expressed at the last annual meeting of this company, as
regards finding pay-ore on the 1,700-foot level, have not been realized; and an additional
level200 feet below, makingi).,900 feet from the smface, bas since been opened, without
realizing any benefit thereti-om. Indicntions, however, on this last level, lead to the
belief that a Lody of ore will be developed on tlw next level Lelow-the sinking for
which has been already commenced, and the depth of 2,000 feet will be reached in sixty
days, when further prospecting will be carried on at that depth.
The very heavy expense of carrying on mining at the depth of 1,900 feet is apparent
to every one at all iamiliar with the subject, and it is with confidence I refer stockholders and others to the economical administration of affairs of this company for the
year just ended.

The superintendent, J\ir. James G. Fair, reports:
During the past year 28,645H~~ tons of ore have been extracted from the several
levels of the mine, and 28,966~~6-tr tons have been reduced, the principal portion of
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which was the product of the old upper levels; and there is now on hand in the orehouses 1,689fu~fh· tons, valued "J;ly assay at $f>7,823.84. Within this period the main
incline has been sunk from the 1,700 to the 1,900 foot level. At the last-mentioned
depth the horizontal drift from the incline has been continued in the vein to the
northern boundary of the mine. Three cross-drifts have been driven through the vein,
from the east to the west wall, at regular intervals. Another drift bas been advanced
on this level to a distance of 140 feet south from the incline, at which point a crosscut has also been run from tho east to the west wall. In tho various openings thus
far made at this depth, two narrow seams of ore of good quality have been encountered, which, although continuous so far as explored, have not yet developed to a sufficient width to permit of the profitable extraction of the ore therefrom. The vein on
this level is of much greater width than on the 1,700-foot level above; the formation
is much softer, and the general appearance of the vein- attor is greatly improved.
The ore thus far disclosed is of good quality, and is of unbroken continuity. The vein
has now well-defiued east n,nd west wn,lls, and its chn,racteristics are identical with
those of the ore-producing levels above. The ma.in incline is already sunk 40 feet below
the lowest level, and within .fifty clays from tho present elate the 2,000-foot level can be
reached. Judging from the indications shown by our latestexplorntions, this level will
be ore-producing. Meanwhile the 1,900-foot level, which is as yet oat partially opened,
will be thoroughly explored. The shaft, incline, and all of the hoisting and pumping
machinery are in good condition.

The secretary's report gives the following receipts and disbursements

to February 28, 1874.
RECEIPTS.

Amount brought forward from February, 1873. _. _.. ___ . $41,300 07
Received from sales of materials, &c ...... _........ _... .
8,8~0 16
Received from assessments._ ..... _. __ .... _....... __ ... _ 233,577 00
To cash, proceeds 28,966~~~3 tons ore, viz:
Bullion . _. _.. . . . . ......... _. __ ..... _.. 541,771 69
Samples, charged assay-office . . . . . . . . . ...
267 12
Slag-lmllion ............. ............ _.. _.
2,836 74
Received from ores worked ................ _. . .

544, 865 55

To cash, bullion received on account February (1874) workings ........................... _...... _. . . . .

11, 088 63

Total ...........•............. - ......... _.... _. . . . .

839, 651 41

DISBURSEMENTS.

February 28, 1874.
By amount bu11ion received on account, February (1873)
workings, charged cash in last annual statement, and
credited as portion of this year's receipts. - . . . . . . . . . . . . $53, 114 24
Mine account :
Labor ... - ................ - . . . . . . . . . . . . . . . $213, 264 61
Hardware, irou, &e . . . . . . . . . . . . . . . . . . . . .
5, 661 02
Timber, lumber, and freight............ . ...
28,417 13
Lagging and freight . . . . .. . . . . . . . . . . .. . . . . .
1, 455 00
Wood and freight ........... - ... _. . . . . . . .
48, 713 25
Freight on supplies. . . . . . . . . . . . . . . . . . . . . .
1, 829 54
Hauling .......................... - - . . . . . .
448 30
Water ......... - ... _................. _..
5, 750 00
Powder, fuse, &c. . . . . . . . . . . . ...... _. _. _. .
6, 302 28
Rope . . . . . . . . . . . . . . . . . . . . . .. - .......... _
84 72
Rubber goods._ .. - .............. _..........
744 71
Brick, lirue, cement, &c....................
133 69
Candles, oils, &c . . . . . . • . . . . . . . . . . . . . . . . .. .
6, 160 20
Paints, oils, varnish, &c. . . . . . . . . . . . .. . . . . . . .
973 12
Tallow •.. ~ ... -. . . . . . . . . . . . . . . • . . . . . . . . . . . .
331 20
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Coal and coke .......... _... - - ............. .
Charcoal . . . . . . . . . . . . . ............... _.
Ice .. .. ............ - . - - - - - - - - - - -- -- · - - - - ·
Fire annihilator .......................... .
Pipe . . . .. . . . . . . . . . ........ - . - . . - - . -- - - - - - Sundry small supplies .................... .

$3, _083
2,8G-t
697
110
275
375

52
17
83
00
62
12

Total to mine account...... . . . . . . . . . . . . . . . . ....... $327, 675 02
Tax account:
Nevada State and county tax . . . . . . . . . . .. .
Mine tax on proceeds. . . . . . . . . . . . ....... .
Virginia City tax ............... _..... _.... .

2,224 46
2,058 72
60!) 46

Total taxes paid ........................ _..... .
Machinery account:
Repairs, pump, &c. . . . . . . . . . . . . . . . . . ........... _... _..
Team account:
Team account ....................................... .
Assay-office account:
Salaries, assayer and assistants ............ .
Supplies, &c ... . ......................... .
Muffler furnace, bricks, cement, &c. . . . ... .
Bullion samples .......................... .

5,716
1,830
250
267

4,892 64
1,625 65
2,266 19

66
08
61
12

Total to assay-office account ....................... .
General expense account:
Counsel fees ......................... _... .
2,000 00
Discount on drafts ....................... .
1,668 97
Contributions and medical expenses ..... _..
250 00
Freight on bullion ............... _..... _..
2,272 40
Commission on purchases ................. .
51 75
Interest ................................. .
2, 329 :n
Insurance ...... _........................ .
2,030 00
Sundry expenses, Virginia and San Francisco
3,068 8G
Discount on bullion ............... _.... _.. .
9,554 96
~alaries president, secretary, superintendent,
foreman, and clerk .................... _..
18,000 00
Stationery, Virginia and San Francisco ..... .
483 49
Surveying . _........................... _..
350 00

8,164 47

Total general expenses ......... , .................. .

42,05!) 74

Ore account:
Paid working 28,966-!85-~ tons................ . . .. . . . . .
James G. Fair, superintendent:
Amount his book-account. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total disbursements ........................... _... .
Cash, per cash-book to balance ........................ .
Total ......... .

347,599 35
5, 2~6 82

7!)2,694 12
4G,957 29

. . . . . . . . . . . . . . . .. . . . .. ·839, 651 41

E T TELl

Ilale

cf· Nor1;ross ore-table, Februm·y 1,

)-oL

1874.

-=I

~

a)

ca
~

~Q;)

~

Tons.

I Per ton. I

g~

Q>.

.Amount of
bullion.

Por ton.

... o:l

I Lbs.

----

- - - - - - - - - - - - - - - - - - - - 1 - - 1 - - - 1 - -1 - - Three months ending .April 30, 1873 . . . • . • . . . . . . . • . . . . • . . . . . • . . . . . . . . • .
12, 430
780
Gold .. .. . . .. . .. . .. . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 33 . • • • .. . . . . . • _• _.
Silver.............. . . ... ..... .. ...... ........ .... .. ...... . G7 .............. ..
Ore ................................................ - ... - ... --.-- -- ......... --- ..
Three months ending July 31, 1873 . • . • .. . . • . .. . . • • .. .. .. .. • • • .. .. .. ..
6, 090 1, 320
Gold . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 . . • • . . . . . . . ..••.
Silver ..................................................... 65 ............... .
Oro .......................................................................... .
Three months ending October 31, 1873..... . . .. . • • .. • • .. .. . • .. • • . .. . ..
7, 089
920
Golll . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 . • • • . • . • • . •....
Silver.......... .. .. ...... .... ..... .... .. .... ...... ... .. . .. . ti7 .............. ..
Ore ........... ..... ....... ............................... -····· --·-······ -----Three months ending January 31, 1874.. ... .. .. • . .. .. .. .. . • .•. • .. .... ..
3, 356
205
Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. 30 .•.•.•.......••.
Silver ..................................................... 70 .............. ..
Oro ............................................................................ .
Twelve months enuing January 31, 1874. ... . • .. • • .. .. .. . .. ... • .. .... ..
28,966 1, 225
Gold ............................. :. . . . . . . . . . . . . . . . . . . . . . . . . 33 .•.•.•......••..
Siiver ..................................................... 67 ...•.•.......•..
Ore ............... --·--·---··-·-························ .•....................

lJ).

~

Per ton. I .Amount.

O''"'

~
trj

...,oo.

Quantities .

~~

§<

~

H

~f
oo
.~0

Loss.

Yield.

.Assay values.

~
~

0

Q

I .Amount.

~~

>
~
t;

fi;

p.,

--

~

H

z

$9 21
19 05
28 26

$114,472 49
236, 8!J4 63
351,367 12

$6 !J6
1l 70
lb 66

. 76
. 61
. 66

$8fl, 550 32
145, 54-l 48
232,094 80

$2 25
7 35
9 60

. 24
. 39
. 34

$27,922 17
!JI, 350 15
ll!J, 272 32

11 53
21 34
32 87

70,237 53
12!), 963 50
200,201 03

7 72
15 08
22 80

. 67
. 71
. G9

47,023 8<1
91, 844 5:1
138, 868 37

3 81
6 26
10 07

. 33
. 29
• 31

23,213 (i!)
3R, 118 97
61,332 66

7 47
14 95
22 42

52,968 22
106,009 43
158, !!77 65

1 88
1l 18

lG 06

. 65
. 75
. 72

34, 605 06
7!J, ll77 !iO
u:J, ES2 66

2 50
377
(j 36

. 35
. 25
. 28

18, 363 16
20,731 !:'3
45,094 !)9

0

7 55
17 40
24 95

25,3:38 73
58,415 41
83,754 14

5 68
12 20
17 88

. 75
. 70
. 72

19,075 05
40,944 67
60,019 72

1 87
5 20
7 07

. 25
. 30

.28

(), 263 68
17, 470 74
23,734 42

P4

9 08
18 34
27 42

263, 0!6 97
531, ~82 97
794,299 !)4

6 46
12 35
18 81

.71

2 62
5 99
8 til

. 29
. 33
. 31!

7.3, 762 70
17:-l, 67l G9
249,434 39

12 11 13, 633, 457 15
26 16 7, 845, 914 ()3
38 27 11, 479, 371 78

9 24
15 92
25 }(j

. 7() 2, 772, 468 28
. 61 4, 774, 187 2()
. 65i 7, 546, 655 54

2 87
10 24
13 11

. 24
. 39
.3H

B60, !l88 87
3, 071.727 37
3, 932, 716 24

299, 929 I 725

. ()7
. 68~

187,254 27
357,611 ~8
544, 8()5 55 •

H

~
Q

~

tr.:l

lJ).

~
~
~

t;rj

pj

0

0

~
~

0
0

z~

t::

z

~

CONDITION OF THE MINING INDUSTRY-NEVADA.

17 5

Report of t,lw Ohollar Potosi for the year ending May 31, 1873.
The president, Mr. A. K. P. Harmon, says:
I regret that it is not in my power to congratulate you upon any new discoveries in
the working of the mine during the past twelve months-notwithstanding a most
tlwrough exploration-btrt, as will be seen by your superintendent's report, there are
not wanting indications, at this writing, of new deposits l.Jeing reached, which, let us
hope, may be valnal.Jle enough to reward the protracted efforts made in their search.
The quantity of ore extracted from the mine during the past :financial year exceeds
that of the preceding term by over 10,000 tons, hut owing to a greater admixture of
l.Jase metal, the :final results were not so favorable.

*

The superintendent, Mr. Isaac L. Requa, reports:
Operations at company's mine have been steadily prosecuted, with the following results:
Tons.

Ore extracted . ____ ... __ .......... _____ .. __ ... ___ ......... _........ _.. . . . . . . 48, ~00
Ore reduced at mills ...... ------ .... ------ ...... ------ ............ ---· ...... 44,050
The ore mined came fromTons.

Blue Wing, west._._ .. __ .... _.•......... _..... _... _.. _....... _...... _... __ .. 14, 000
Piute .. _...... __ .. ____ . ____ . ____ .. __ .. ____ ... _. ___ .. ___ .... ___ ............. 13, 000
Grass Roots ...... ------ ............ ----------··-----·-----------· ...... ·--· 11,15.0
Second Station, New Shaft .......... ------ .... ------ ...... ------ ............. 10,050
As indicated by the above-named sections, ore supplies for past twelve mouths have
been drawn from the old and long-developed portions of the mine. Notwithstanding
much prospecting work has l.Jeen done, in quarters of the mine that indicated the
exi~:;tence of precious metal, our labors and expenditures of money are, I regret to sa.y,
unrewarded, and the hope for deposits of ore are undiscovered. At fourth station of shafr.,
in drift north, there are strong probabilities of our getting ore of average quality; every
effort bas been made to reach this l.Jody of ore said to exist near this company's north
line. Owing to the !::welling of the ground tllrough whicll the drift passes, and the
steady and constant crushing of timl.Jers, the work of completing this drift' llas been
delayed far beyond the estimated time, and deprives us of the anticipated pleasure of
positively announcing to you the existence of ore on this company's ground at the point
designated.
·
Since the last annual communication, the main shaft has been fully and completely
repaired, pumping machinery re-organized, new and very efficient pumps placed in the
shaft. Also strong and powerful machinery has been erected for use in the incline.
New steel-wire ropes for incline and shaft are in use. In brief, the entire detail of
operating at "New Shaft" is in complete condition. In connection with the ordinary
machinery, we have added a macbne tor compressing air-said air to be used as a
motive-power at low levels. Owing to delays in perfecting the compressor, no use has
been made of it. In the carpenter-shop, large circular saws and the necessary machinery for driving them have been attached to the facilities of this department. Necessarily, in the accomplishment of these numerous improvements, including the re-opening of the new shaft, outlays of money were requisite-hence the large expenditure
over the receipts for the current year. Concerning the reserves of ore, no correct estimate can be made. The quantit.y developed a.t tllis time is more extensive than the
known supplies were one year ago. During the past twelve months much of the ore
milled was largely impregnated with base metals, causing much difficulty in reducing
and materially curtailing the results in bullion. Space for depositi.ng waste from the
mine became totally absorbed. In order to obtain abundance of room for dn mping debris
the erection of a heavy trussed rail way over the Virginia and Truckee Railroad was
found indispensable. This W6)rk is complete and will afford ample extent for all time
to come.

Condensed statement of cost, produ.ction, qoc., of Chollar Potosi .Mining Company,jrom June 1,
1872, to May 31, 1873.
Ore statement:
Tons.

Lbs.

Ore on hand Jnne 1,1872 ............................................ 2, 766
130
Ore extracted during yen,r ................................ _. _.. . . . . . . 43, 338 1, 070
4~,104

Ore worked* during year ....... _........... . _............ _.......... 44, 235
Ore en hand .June 1, 1873 .. ___ ......... _ . _........ _.... _......... _ . . . .
*Worked, 44,050 tons. Sold, 205 tons 680 pounus.

3, 849

1,200
680
520
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Cost per ton :
Extracting ore ................................•..•.........•........... _. . . . $2 93
· Repairs, prospecting, dead work and incidentals .. ------ ________________ ·----· 1 60
New shaft.. . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 11
7 64
Reduction, including melting and assaying ............................ __ .. _ __ 11 0~
Total cost per ton ..............•.•................. _....... _. . . . . . . . . . . . . . . . . 18 73
Average yield of ore worked ...•.............. ______ ........•..•.... _...... __ 15 57
Average net loss of ore worked ..•••..........•.......•.•.....•...... ---·____

3 16

Bullion:
Average value of bullion per ounce, gold 75 cents; silver $1 .23; total $1.98. Average
fineness of bullion per ounce, gold .036; silver .958; total .9!:14. Average proportion of
precious metals, gold .38; silver .62; total 100.
Work of assay-office :
Ounces of bullion assayed before melting.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354,926.60
Ounces of bullion assayed after melting ....... _.......... __ ..... _. _. _. . . . 345,636.35
Average loss in melting, per centum .... ------ ...... ____ .... __ ----·------2.6
Number of ore assays made ....•... --- ................................. __
7,m-l8
Number of bars made .........•.. ------..................................
249

Receipts and expenses.
Received from bullion ........................ __ ...•.. ···"·· $685,809 17
Received from other sources.... . . . . . . . . . . . . . . . . . . . .. . . . . . • . .
2, 340 34
----~688, 149 !il
Expenses by all sources ..•.•..... ---- ....................... ·---~· .••.•. 824,990 01

Net expense for year...... . .. . . .. . . . . . . . . .. . . . . . . • . • . . . . . .. . . .. . . . . . . . .

136, 840 59

The secretary's report gives t.he following:
RECEIPTS.

Bullion account:
Proceeds of bullion sold ........................... . .
Assessment account :
AE<sessment No. 4 levied February 13,
1872 .... - ........ . ... - ... - .............. $140, 000 00
Advertising charges received ..... ___ ......
334 50

$685,723 55

140,334 50
Sales of ores :
Received from sale of 205 tons ore, laJ $5 per ton .... ~ ...
Superintendent Requa:
This amount received from him, being last year's balance.
Cash account:
Cash on hand as per last statement. _. . ......... _.... .

174,148 82

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1, 005, 360 61

1,025 00
4,128 74

DISBURSEMENTS.

Working ores ....... . .............. _................ . $483,255 00
I..~abor ........................ .. ..................... _.
198,853 48
Timber and lumber ................................ _.. .
57,304 88
Hard ware ............ . ....................... ~ ...... .
16,636 57
Coal ..... __ .. _. _.... __ . _..... _. _. . . . . . . . . . . . . . _..... .
2,710 86
Candle ............................................. .
3,643 30
Powder .............. _........ . ..................... .
1,248 25
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Oil •.................
$329
Wood _.... _ .. - . . . . . . . . - . . . . . . . . . . . . . . . . . . . .. . . . . . . .. - 10,008
Water ... . ......... _. ___ . . . . . . . . . . ....... _......... .
6,GOO
Assaying total expense, less $168.69 received for assays ..
1,001
Taxes on real estate in Virginia and ore extracted ....... .
4,426
Stable ............. __ ............... _................ .
2,077
Rent ...... _........ _....... _. . . . . . . . . . . . . ..... - .... .
730
Stationery ....... - _..... _.. _... _ ........... _........ .
628
~egal ~xpenses ................ - ...... .. - ..... ~ , ...... .
6,IUG
Sur\eying ...... _........... . .. _............. _....... .
900
Real estate purchased ........ _. _..... - .. _............ .
120
Discount and interest .. _....................... _.. _... .
9,888
Freight ........ .. - ............. , ...... - ..............•
11,271
Machinery and materials ............................. .
43,725
Incidental expenses, insurance, &c._ ...... .............. .
8,940
Due on superintendent's account ....................... .
1,499
Cash on hand .......... _... . ......................... . 133,392
v

•

•

•

•

•

•

•

•

•

•

•

•

•

Total ....... . ..... _.... ....... .

•

•••••••••••••••••

50
77
00
99
52
03
00
62
00
00
00
88
94:

99
57
53
93

1,005,360 Gl

Report of the Crown Point for the year ending May I, 1873.
The report of the superintendent, Mr. J. P. Jones, presents the history of the operations at the company's mine for the last three years in
a very plain and intelligible manner. He says:
The last general report submitted by the superintendent was dated May 1, 1870. .A.t
that time the Crown Point mine was yielding nothing. There was no ore in sight of
sufficiently high grade to pay the cost of extraction and reduction. Nor was there anywhere in the mine any indication of a coming ore-body. The company's mill was leased
at the v ery moderate monthly rental of $1,000. The future prospects of the company
never looked so unpromising. Work in the mine was principally confined to the 1,100foot level, where a prospecting drift bad been driven due east from the shaft a distance
of 800 feet, at which point, nothing but porphyry and barren seams of quartz having
been exposed throughout its entire length, it was discontinued. It being apparent that
further exploration in that direction would prove futile, a drift was started almost
due south of the above-mentioned drift at a point 360 feet east of the shaft and 101
feet south of the north boundary line. In this drift, at a point 340 feet south of the
north boundary line, a clay wall, running northeast and southwest, was diagonally
traversed. The drift was then turned directly east, and continued for 20 feet through
soft whitish quartz, containing occasional spots of ore. It next cut a formation of
porphyry about 10 feet in thickness, somewhat decomposed and resembling soapstone
in appearance, which proved to be the west or foot wall of an ore-body about 1 foot
wide and bounded on the east by a bard casing. The ore consisted of bowlders incased in cement, which would yield in the mill about $40 per ton. The drift was then
further continued in a southeasterly direction 38 -feet, skirting the foot-wall, when. the
ore-body suddenly widened to 13 feet, and continued at that witltb for 20 feet further
south: at which point the east wall made rapidly toward the east until the ore-body
had attained a width of 84 feet. The drift was extended until the southern boundary
line of the claim was reaclwld, developing a continuous and uniform body of ore its
entire length. This ore-body was also explored by a raise along the west wall, which
dips easterly at an angle of about 38 degrees, until it reached the 1,000-foot level, where
it was intersected by a drift from the main shaft, after which it was followed• by. a
series of winzes and raises to the 900-foot level. How much higher it may extend will
be determined by futnre explorations. But little is as yet known of the extent of the
ore-body on the 900-foot level, the prospecting being confinecl to a drift 80 feet in length,
commencing at the southern boundary line and running northerly. Throughout the
entire length of this drift a body of ore, 9 feet in width, was found, which averaged
$28 per ton.
The ore-body on the 1,000-foot level is 200 feet in length, and has an average width
of about 4G feet. But little ore has been extracted from this level, the entire workings
being confined to an area 190 feet long, with an average height of 23 feet. The ore on
this and the 900-foot level is held as a reserve in case of an accident to the main in-
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cline or machinery, which might impede or temporarily prevent work on the lower
levels. The 1,000-foot level is in good condition to work at any time; the drifts and
chutes ·are in good repair, and ventilation is secured by winzes connected with the
900-foot level.
The ore-body on the 1,100-foot level is 255 feet in length by 58 feet :ln width, and bas
been worked out for a distance of 2-10 feet north of the so nth line. On this level there
are from 30,000 to 40,000 tom! of low-grade ore stored away in cribs, carefully marked
and available for extraction at any time, which will yield a small margin of profit over
the cost of hoisting and reducing.
While the upper levels were being prospected, the main incline was driven steadily
down preparatory to opening and exploring the 1,200-foot level. As soon as this level
was reached, a station was cut out and a drift started south, following the course of
the west wall, and continued until the southern bounda~ line was reached. From
this drift two cross-cuts were made-one 120 feet and the other 220 feet from the south
line. The former showed the vein to be 118 feet in width and the latter 76 feet. The
very rich ore on this level was confined to the 15 feet next the west wall; the remainder of the ore was of very good quality and character and remarkably free from waste.
The ore-body on this level is 310 feet in length, and averages about 70 feet in wiuth,
about three-fifths of which have been extracted and reduced. This is exclusive of the
eastern ore-body, hereinafter described, which has not been worked at all.
In breast,ing out on the sill-floor of the 1,200-foot level, at a point 102 feet east of
the west wall and 100 feet north of the south line, a hard, flinty wall of quartz was
struck, which was considered the eastern boundary of the pay ore and practically the
east or hanging wall. In order to ascertain how far east this barren quartz would extend, a cross-cut was started at the point referred to and driven 36 feet east, where ore
of very fine quality was found, 6 feet wide, and bounded on the east by a porphyry wall,
which is now believed to be the east wall. The course of this new ore-body is south,
36° east, and it has been followed by a drift to the south boundary line, showing ore
of the same good quality all the way. This drift was also extended northerly until it
intersected the south cross-cut, exposing the same character of ore throughout its entire length. A winze was then commenced at the point where the cross-cut first struck
the ore, and continued clown along the east wall, which here dips easterly at an angle
of about 32° , and bas now reached a depth of 120 feet on the line of the dip, or 70 feet
vertically, showing excellent ore the entire distance. This ore-body bas been further
explored from the third and :fifth floors of the 1,300-foot level, ·and in order that my
description of the same may be continuous, I will complete it before describing the
opening and working of that level.
On tee :fifth floor, 1,300-foot level, in breasting out at a point 100' feet north of the
south line and 90 feet east of the west wall, the same barren wall of quartz was encountered, which has been heretofore referred to as the apparent eastern boundary of the
pay ore on the 1,200-foot level. From this point a cross-cut . was made to intersect tbe
above-mentioned winze. Sixty feet east of the starting-point ore of fair quality was
found which will, with a little assorting, yield $25 or $40 per ton. This lasted for 20
feet, when a formation of porphyry, 16 feet in width, was cut, followe<1 by anot,her
body of ore of excellent quality, averaging $80 pE;)r ton, which continued for 27 feet,
where the intersection with the winze was completed. The entire length of tbi::~
cross-cut, it will be seen, is 123 feet, of which 47 feet is solid ore, and the entire distance between walls 213 feet, of which 137 feet is ore.
A similar cross-cut was started on the third floor of the 1,300-foot level, at a point 35
feet north of the south line and 72 feet 'east of the west wall. Ninety-one feet east of
the place of beginning a body of ore was struck four feet wide, which averages $70 per
ton. Next to this was found a formation of porphyry, which continued for 7 feet, at
the end of which another body of ore was cut, 10 feet wide, which averages $90 per ton,
and is bounded on the east by the hanging wall. Still another cross-cut has been
started to intersect the winze at a point on the ~:>ill-floor of the 1,300-foot level directly
under the cross-cut on the :fifth floor. This last cross-cut is now in 47 feet, and has cut
thus far only barren quartz and porphyry, not bavlng yet reached the point where the
eastern ore-body should be found. As this ore-body was only 6 feet wide where :first
strnck on the sill-floor of the 1,200-fcot level, and had already increased to 47 feet in
width at the fifth floor of the 1,300-foot level, a still further increase in width may be
1·easonably expected on the sill-floor of that level.
The ore-body in the 1,300-foot level is 360 feet in length, and has an average width
of 90 feet. This is by far the richest and most extensiVe level ever opened on the
Comstock lode. It will be remembered that on the 1,200-foot level the very rich ore
was confined to a belt, 15 feet in width, lying next to the west wall. On t,he 1,300-foob
level the rich ore is confined to no particular part, but the whole level shows a high
and uniform grade of ore from wall to wall. On this level nine floors have been opened
for a distance of 165 feet north of the south line, and on every floor ore of excellent
quality has been fonnd. The remaining 195 feet has not been worked at all, and even
on thfl nine floors referred to an immense amount of first-class ore yet remains. The
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ore in the northern half of the level, however, appears to be of lower grade than that
iu the southern half, and is not expected to yield more than two-thirds as much. The
1,300-foot level bas already yielded about $4,000,000 in bullion, and will probably yield
about $10,000,000 more, about 75 per cent. of which will be net profit. The following
table shows the average yield per ton for the six monr.bs just past-during the last
three months of which a large proportion of the ore extracted came from this level-and
indicates more clearly than any description the extraordinary increase in the value of
the ore:
Average per ton for November, 1872 ............... : . • . . • . . . . • • • . . . . . . . . . . . . . $30 58
December, 1872 .......................•................. 32 95
January, 1873...... . . . . . . • . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . 41 18
February, 1873 .....•....•. - .......... - .•. -.......... . . . . 61 98
March, 187:3...... . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 70 72
April, 1873 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 11
On the 1,400-foot level a large and c6mmodious station has been cut out, and a double
drift run from it 142 feet south, from which point the level will be opened at the earliest practicable moment.
The main incline has also been driven clown to the 1,500-foot level, and preparations
made to cut out the station there.
A recapitulation of the foregoing details will enable one to acquire a very good gen. eral idea of the form and character of the great Crown Point bonanza. It may be
briefly described as an immense wedge-shaped body of ore, with its edge uppermost,
having a strike or course northwest and southeast, and penetrating the earth with an
easterly dip of about 360.
Ou the 900-foot level the upper edge or apex has been developed for 80 feet in length,
with an average width of nine feet, and au average value of about $28 per ton.
On the 1,000-foot level the ore-body is 200 feet in length, with an average width of
45 feet, and an average value of $32 per ton.
On the 1,100-foot level it is 255 feet in length, with an average width of 58 feet, and
an average value of about $37 per ton.
On the 1,200-foot level it is :310 feet in length, with an average width of 70 feet, and
an average value of about $45 per ton.
On the 1,300-foot level it is 360 feet in length, with an average width of 90 feet, and
an average value of about $75 per ton.
It thus appears that the ore-body has steadily increased in length, width, and richness as we have descended upon it, and there is every indication of its continuing to do
so. Much significance has been attached, and I think justly, to the fact that ever
since this chimney of ore was struck, the various seams and stratifications of whatever
kind, whether clay, porphyry, barren quartz, or ore: have uniformly maintained about
the same course and dip as the walls encasing tbem. Wben it is remembered tbat in
the ore-bodies worked prior to this discovery there was no such uniformity, but the
chimneys were as likely to stand vertical as any other way, it is fair to presnme that
we have passed below the range of surface-disturbance, and that the vein will penetrate the earth in its present shape to an indefinite depth.
From this immense cbinmev we have extracted and worked about one-seventh of the
ore between the 900 and 1,000 foot lev-els, about four-fifths of the ore between the 1,000
and 1,100 foot lev-els, about three-fifths of the ore between the 1,100 and 1,200 foot lev-els, and about one-fourth of the ore between the 1,200 and 1,300 foot levels. Above
the 900-foot level the ore remains untouched. In the aggregate we have taken out and
crushed from May 1, 1871, to May 1, 1873, 217,431vb3o tons, which have given a gross
yield of $9,9'44,783.57, and an average yielfl of $45.73 per ton. We have in reserve and
available for immediate extraction the remainder of the ore, as indicated by the foregoing :figures, in the levels above the 1,300, and have now everything in readiness to
opeu the 1,400 aud 1,500 foot levels.
In addition we have made a new and very promising development, as heretofore described, iu the 1,200 and1,30tl foot levels, eastward of the main chimney, which seems
to be the upper portion of another wedge-sha.ped ore-body, simitar to and overlapping
that :first discovered. This may continue in depth, as an independent chimney, or
unite with the other to form one large ore-body. I regard the latter as the more probable, but m either event the importance of this development can hardly be overestimated.
In December, 1870• when the ore-body was first discovered, the Crown Point was
simply a prospecting mine, and bad none of the necessities or conveniences required for
the extraction and hoisting of the immense quantities of ore which it soon became necessary to move. The shaft was small, inconvenient, and out of repair; the hoistingmachinery was competent only for the work of prospecting; the pumping-apparatus
was insufficient; and the ventilation entirely inadequate for an active-producin~
mine. Since then the shaft has been enlarged by sinking another compartment 1,100
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feet deep, and its working capacity increased by putting double cages in aU three com·
partments. It has also been repaired from top to bottom, and the timbering, which
was beginning to press inward on account of the swelling of the ground arouud it, has
been relieved l>y cutting out the ground for two feet in widt.h all the way around to
the bottom of the shaft, and made secure by retimbering in the must substantial manner. Three new engines, of 80-horse power each, supplied by four new boilers, each
54 inches in diameter, have been put in place in the hoisting-works. Four reels, :five
sheave-wheels, one new spur-wheel for pump, one new pump-bob and connecting-wheel
for same, one new 9-incb shaft for spur-wheel, one new pinion-wheel, and two new
donkey-pumps have been also added. A coal-dump bas been constructed of. 350 tons
capacity, so situated as to enable one man to deliver at the furnaces all the coal used
about the mine; and a water-tank built, iu conjunction with the Virginia and Truckee
Railroad Company and the Yellow-Jacket Mining Compan,-. This tank has a capacity
of. 190,000 gallons, is situated 300 feet above the hoisting-works, and connected with
them by iron pipes. Six hundred feet of the best carbolized hose are kept ready in
case of fire, and thirty of Babcock's fire-extinguishers have been purchased for use
around the works or in the mine if required. Two blacksmith-shops have been built
in the mine, one on the 1,200 and the other on the 1,300 foot level, to save the expense
of hoisting and lowering tools for repairs.
In the work of prospecting, developing, and ventilating there have been-raises
made, 275 feet; winzes sunk, 1,289 feet; cross-cuts run, 1,330 feet; drifts run, 3,826
feet; drifts retimbered, 800 feet.
Since opening the 1,:300-foot level it has become necessary to put in altflrnate sets of
timber and "bulkheads, :filling them up behind as close as possible with waste, thereby
rendering them almost a9 solid as the earth itself. This requires much more timber
than the ordinary system, but it hal'! been adopted on the principle that it is cheaper
to prevent caves than to repair them. During the year ending May 1, 1872, there were
used in and about the mine 2,920,000 feet of lumber and timber. For the year ending
May 4, 1873, there were used 4,7uO,OOO feet, being an increase of 1,840,000 feet for the
year. This great increase in the consumption of lumber and timber was occasioned
partly by the more energetic working of the mine, and in no small <degree by the
present system of timbering.
Since the last report there have been expended $16,057.37 on the company's mill for
repairs and additions.

*

*

*

*

*

*

In conclusion I desire to s~ that in my opinion the prospects of the Crown Point
mine are now far brighter than they ever were before. Its history for the past three
years bas already made it one of the most notable in the annals of mining, and I am
confident that this history will repeat itself in future levels, to an indefinite depth.

The secretary's report contains the following items of interest:
RECEIPTS.

Bullion ................. .
Mine expense:
Supplies to Ken tuck Company .. .............. $451
Lumber sold ....................... _.
804
Difference on roue returned .... ........... , . . 625
Supplies sold _. ~ .. - .. _... . . . . . . . . . . . . . . . . . . .
50
Yellow Jacket Company's one-third tank ..... 1, 436
Railroad company's one-sixth tank_.. . . . . . . . . . 718
Railroad company~s wrecked cars............. 104
M

•

•

•

•

•

•

$6,4-42,785 02
72
02
93
20
20
10
25
4',190 42

Rhode Island Mill :
Old pan s-old ............................. _..
Old tubes sold ............................. .

75 00
100 00

Discount on sundry bills ............................ .
John P. Jones, balance per report May 1, 1872 ....... .
Cash in treasury May 1, 1872 .............. _........ _
Total .................... .

175
33
14,007
644,507

00
75
63
OD

7,105,698 91
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DISBURSEMENTS.

Mine expenses :
For labor. . . . . . . .. . . . . . . . • . . . . . . . . . . . . . • . $771, 317 25
I?or lumber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175, 522 07
For wood .........................•.... ~
66, 858 33
For castings and foundery work. . . . . . . . . .
17, 652 04
For freight on supplies..... . . . . . . . . . . . . •
5, 982 71
For candles, oils, hardware, iron, steel,
rope, &c ................ _. . ........... 147,294 21
- - - - - $1, 184, 626 61
Mine improvements :
For machinery and castings ............. .
12,769 81
For tank, Yellow Jacket Company ....... .
2,185 17
For bricks ............................•.
700 00
For labor. _. . . . . . . .................... .
146 00
For lumber, lime, hauling, &c ........... .
479 79
16,280 77
Rhode Island Mill :
For labor .............................. .
35,537 25
For wood ............................... .
43,744 85
For castings ............ _.............. .
18,474 40
For water ..................
8,400 00
For quicksilver, hardware, &c ........... .
38,232 82
144,389 32
Crushing:
For working 121,828¥o~S. tons ........•............... 1,463,824 00
General expense:
For superintendent's salary, Gold Hill office, insurance,
&c ....... - . . . .. - . .. - . . - ...•.... - .. - .. - ..... , . - - .. .
32,619 70
Legal expense :
Ji"or attoruey's fees and adverse claims ...•.•..........
6,957 65
San Francisco expense:
For salaries, office, and stationery ................... ..
10,514 52
Interest:
At Gold Hill . ........................•........ _...•
1,855 64
Assaying:
For ore assays .......... _.....•........• $6,874 97
19,686 23 •
For bullion assays .•.........•...... : ....
26,561 20
Taxes:
For city and county. . . . ......•.........
7,579 86
On ore ............................... . .
34,849 14
42,429 00
Dividends:
NOS. 25, 26, 27' 28, 29, 30 ......... -. -.............. - . - 2, 180, 000 00
Discount:
On drafts ............................... .
5,982 63
On bullion . . . . . . . . . . . • . . . . . . . . ........ .
80,762 73
86,745 36
0

•••••••••••
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Assay-office :
For assaying balances and weights ................. ..
Treasure freight:
Transportation of bullion .......................... ~ ..
Real estate: ·
Lot for assay-office ............ ,. . . . . . . . .
$u, 000 00
Lot corner Crown Point and Main streets. .
5, 000 00

$2,475 00
22,212 58

Sundry book accounts. . . . . . . . . . . . . . . . . . . . . . . . ..... .
Cash in treasury May 1, 1873 ........................ .

10,000 00
316 15
1,873,891 41

Total. • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .

7, 105, 698 91

ORE STATEMENT.
Tons.

Lbs.

15,064 1, 830
11,067

1, 850

31,923 1, 580
35,447

1, 180

13,790 1, 620
10,153 1, 020
5,494

600

6,874

150

1,004

960

2,565

650

856

250

1,279 1, 100
1,371

---

500

136,893 1,290

Yielding-

Worked at Rhode Island Mill.
(average per ton, $45.20) yielded ......
$681,092 13
Worked at Petaluma llfill.
(average per ton, $52.28) yielded ......
578,685 31
Worked at Mexican 1lfill.
(average per ton, $45.54) yielded ...... · 1,453,889 15
1Vorked at Br·unswick Jllill.
(average per ton, $45.97) yielded .....• 1,629,726 66
Worked at JJ[organ J.l [ill.
(average per ton, $47.61) yielded ......
656,589 04
Worked at Pioneer llfill.
(average per ton, $47.74) yielded ......
484,746 42
Worked at Atlas Mill.
(average per ton, $55.12) yielded ......
308,375 94
lVorked. at Sapphire Mill.
(average per ton, $45.89) yielded ......
315,949 15
Worked at Trench ll!ill.
(average per ton, $35.92) yielded ......
36,087 02
Worked at Spring Valley 1l1.ill.
(average per ton, $31.94)' yielded ......
79,535 93
Worked at Golrl Hill Quartz Mill.
(ave!'age per ton, $53. 75) yielded ......
46,022 46
TVo·rlced at Woodworth 111-ill.
(average per ton, $72.83) yielded .... .. .
91,192 65
·worked at Douglas Mill.
(average per ton, $58.40) yielded ......
80,083 03
Totals ..................... _.. .

6,441,974 89

Average yield per ton for the year.
There were 136,893-?r~&~ tons of ore worked, yielding $6,441,974.89;
making the average yield per ton $47.05.
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BULLION STATEMENT.

Stamped value of bullion, as per assay certificates received at the
office in San Francisco, credited on the books of the company:
Value of gold. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2, 826, 458 17
Valueofsilver ............................ " ........ 3,587,189 41
Assay, grains and chiJ)s . . ............... ~..... . . .. .
27,526 21
Reclamation Spring Valley Company.................
801 10
835 34
vVrecked cars, ore lost, V. & T. R. R..................
6,442,810 23
Contra.
Reclamation to L. & S. F. Bank on bar 8198- ......... .

25 21
6,442,785 02

WEIGHT.

Ounces.

Amalgam before melting ......... 3, 000, 636.30
Amalgam after melting ..... ~ .... 2, 953, 591.85
47, 044.45-Loss, say
Tons, 1012l&o=202,300.81 lbs.=2,953,591.85 oz. Troy.
Average value per ounce, $2.18.

1~

per cent.

COST OF WORKING ORES.

Average cost of working

136,893-H~~

tons ore, $11.74 per ton.

COST OF MINING.

Total cost of mining 137,1801030°0 tons of ore, including all cost of
mining drifts, repairing shaft, &c., $8.63 per ton.
ASSETS.

Cash on band May 1, 1873 ............................ $1, 873, 891
Rhode Island MilL........... . . . . .. . . . . . . . .. . . . . .. ..
80, 000
1\Iine improvements, buildings, &c.....................
100, 000
Real estate .......................... , . . . . . . . . . . . . . . .
15, 000
Stock on band at mine . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . .
58, 287
Stock on band at mill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9, 596
Ore on band at mill, 286~g~~ tons. . ....................
22,468

41
00
00
00
49
26
73

2,294,243 89
LIABILITIES.

None.
Supplemental report, showing in detail the financial a.ffairs of the company
for past three years, from May 1, 1870, to JJiay 1, 1873.
RECEIPTS.

Bullion:
For year ending May 1, 1871. . . . . . . . . . . $4 72, 181 48
For year ending May 1, 1872. . . . . . . . . . . 3, 503, 633 30
For year ending May 1, 1873... . . . . .. . . . 6, 442, 785 02
-------$10, 418, 599 80
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Premium on bullion :
For year ending May 1, 1871 .......... .
For year ending Ma.y 1, 1872 .. .. ....... .

$474 92
45 91
$520 83

Assessment:
For year 1871, Nos. 20 and 21 ......... .
Mine expense :
For supplies, &c., year ending May 1,1871.
For supplies, &c., year ending .i\iay 1, 1872.
For supplies, &c., year ending May 1, 1873.

78,000 00
9,401 07
• 566 67

4,190 42
14,158 16

Rhode Island Mill :
For year ending 1.\-Iay 1, 1871 ........... .
Por year ending l\.fay 1, 1872 ........... .
For year ending May 1, 1873 ........... .

11,034 63
783 6!)
175 00
11,993 32

Sundry accounts :
For year ending May 1, 1871 ........... .
For ;year ending May 1, 1872 ....• .. ......
For year ending :!\'lay 1, 1873 ........... .
Cash in treasury May 1, 1870 ......... .
Total .... ~ •....................

2,376 12
931 35
30 75
3,341 22
39,309 08

---

10,565,922 41

DISBURSEMENTS.

1.\-Iine expense :
For labor, year ending 1871 .. $155,560 00
For labor, year ending 1872.. 362, 739 99
For labor, year ending 1873.. 771, 317 25
- - - - - 1,289,617 24
For lumber, year ending 1871 .
28, 97 4 21
For lumber, year ending 1872.
72, 793 39
For lumber, year ending 1873. 175,522 07
277,289 67
35,281 11
For wood, year ending 1871 ..
50,262 85
For wood, year ending 1872 ..
66,858 33
For wood, year ending 1873 ..
- - - - - 152, 402, 29
For castings and supplies, year
ending 1871. . . . . . . .. .. . . . . . .
35, 286 30
For castings and supplies, year
ending 1872. . . . . . . . . . . . . . .
90, 873 82
For castings and supplies, year
ending 1873 ........• ~..... 170, 928 96
297,089 08
- - - 2,016,398 28
Mine improvement:
For year ending 1871 ....... - ........... .
250 00
For year ending 1872 ................... .
65,380 59
For year ending 1873 ................... .
16,280 77
81,911 36
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Rhode Island MiU :
For labor, year ending 1871 ..
For labor, year ending 1872 ..
For labor, ;year ending 1873 ..

$8,183 00
30,907 88
35,537 25

For wood, year ending 1871 ..
For wood, year ending 1872 ..
For wood, year endi11g 1873 ..

5,933 12
29,778 25
43,744 85

Quicksilver castings, &c., 1871
Quicksilver castings, &c., 1872
Quicksilver castings, &c., 1873

17,136 04
48,644 75
65,107 22

185

$74,628 13

79,456 22

130,888 01
$284, 972 36 .
Rhode Island Mill improvements:
For year ending May, 1871. ........... .
For year ending May, 1872 ............ .

3,565 32
14,307 37
17,872 69·

Outside mills :
For crushing 18,903-H-!& tons, 1871 .... .
For crushing 67,22226l 0°0 tons, 1872 .... .
For crushing 121, 82~!-6'8 g. tons, 1873 ... .
Dividends:
For year ending May, 1872.............
For year ending May, 1873. . . . . . . . . .. . .

191,149 93
807,309 14
1,463,824 00
- - - - - - - 2, 462, 283 07
1, 260, 000 00
2, 180, 000 00
3,440,000 00

Legal expense :
For year ending May 1, 1871 .......... .
Por year ending May 1, 1872 .......... .
For year ending May 1, 1873. ~ •........

1,450 00
8,400 00
6,957 65
16,807 65

Taxes:
For year ending May 1, 1871 .......•..•
For year ending Ma,y 1, 1872 .......... .
For ~'ear ending May 1, 1873 .....•.....

4,008 27
18,451 22
42,429 00
64,891 49

General expense :
For year ending May 1, 1871 ..•...... _.
For year ending May 1, 1872 .......... .
For year ending lVIay 1, 1873 .......... .

13,905 68
36,3(:)0 48
32,619 70
82,885 86

San Francisco eXi>ense:
For year ending May 1, 1871 .......... .
I~, or year ending May 1, 1872 .......... .
For year ending May 1, 1873 ........•...

9,802 48
9,171 25
10,514 52
29,488 25

Discount, (on bullion and drafts:)
·For year ending May 1, 1871 .......... .
For year ending May 1, 1872 .......... .
For year ending May 1, 1873 .......... .

•

1,56:3 57
2,803 15
86,745 3G
91,111 08
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Assaying:
For year ending May I, I87I .......... .
For year ending May I, 1872 .......... .
For year ending May I, I873 .......... .

$3,664 00
I8,46I 86
26,56I 20
$48,687 06

Treasure freight:
For year ending May I, I87I ......•....
For year ending May I, I872 .......... .
For year ending May I, 1873 .......... .

I,913 03
13,546 80
22,2I2 58
37,672 4I

Interest, (at Gold Hill:)
For year ending May 1, I871 .......•...
For year ending May I, 1872 .......•...
For year ending May I, 1873 .......... .

492 97
1,384 63
I,855 64
3,733 24

Real estate :
·For year ending May 1, 1871 .......... .
For year ending May 1, 1872 .......... .
For year ending May 1, I873 ...
r

•••••••

56 80
468 25
10,000 00
10,525 05 .

Assay -office :
For year ending ~Iay 1, I873 ...•.........•...........
Sundry book accounts .............................. .
Oash in treasury May 1, 1873 ......................... .

2,475 00
316 I5
1,873,891 41
10,565,922 4I
=======-===~

ORE STATEMENT.

From May 1, 1870, to May I, I873.
2I,087 -fcf0°0 tons worked· for year ending May I, I87I,
yielded. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . $4 72, I21 8I .
Average per ton, $22.39.
80,567::lcPc?o tons worked for year ending May 1, I872,
yielded ..... -- .. -- ................
3, 503, 633 30
Average per ton, $43.48.
136,893t%g% tons worked for year ending May 1, I873,
yielded .... _. .. . . .. . . . . . . .. . . .. . .. . . . 6, 441, 97 4 89
Average per ton, $47.05.
ro

•

•

10,4I7,799 37
BULLION STATEMENT.

Stamped value of bullion as per assay certificates received at the office in
San Francisco, from May Ii I870, to May I, 1873.
Value in gold ........ _. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . $4, 581, 284
Value in silver ..........................•.. ·. . . . . . . . . 5, 880, 899
Assay grains ..... - . . . . . . . . . . . . . . . . . . .. .. . . . . .. . . . . .
54, 744
Reclamations, &c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
I, 672

01
59
67 ·
53

10,418,599 80
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Report of the Belcher for the year ending December 31, 1873.

The pre.s ident, l\ir. J.D. Fry, reports as follows:
While the prospects at the commencement of the year just closed justified the expectation that the product of the company's mine would be large, uo one, I imagine, anticipated such unprecedented success as attended its operations, as shown by the superintendent's and secretary's reports, which are herewith submitted, and to which I refer
you for all details relating to ·the mine and the company's finances.
It will be observed that the gross yield of the mine reached the sum of $10,779,171.09,
and that $6,760,000 was paid the stockholders in dividends, and that a large surplus is
carried forward. In addition to this it will be seen that a large amount was invested
in supplies, which are on band; also, that new machinery and improvements have been
added.
The facilities are now nearly as perfect as they can be made for operating the mine,
and the large reserves estimated by the superintendent, as well as the chances of more
extended developments, render the outlook for good results during the incoming year
very flattering.

The superintendent, Mr. W. H. Smith, reports:
During the year ending December 31, 1873, there have been extracted from the different levels of the mine 156,000 tons .of ore, viz:
Tons.

From
From
From
From

the 1,000-foot level
the 1,100-foot level
the 1,200-foot level
the 1,300-foot level

. ___ ......... _.: ................................ .
........ __ .......................... ·-·· _....... .
...................................... _......... .
............................................... ..

40,000
16,000
40,000
60,000

Total .. __ .................•.....•..... _.•......•.. _.. . . . . • . . . . . . • . .

156, 000

The main incline bas been sunk 380 feet, and stations have been opened at the 1,200foot, 1,000-foot, and 1,400-foot levels. Connections have been made between the incline
and ore-body on the 1,200-foot and 1,300-foot levels. On the 850-foot level the drift
north from the east drift has been carried forward 100 feet through porphyry without
having met with any favorable indications of ore. From the main north drift, 100
feet from north line, a cross-cut has been run to the east, through a formation of
quartz and porphyry mixed, and from the end of this cross-cut a winze has been sunk
(160 feet) to the 900-foot level and connected with the ore-body on the 1,000-foot level.
This winze was sunk for ventilating this portion of the mine, and also for running
waste through in order to fill up the space from which ore has been extracted. On the
1,000-foot level the · ore-body has been worked out 200 feet in length and 98 feet in
height, and varying from 15 feet to 98 feet in width. This level continues to yield its
usual quantity of good ore, and the prospects of its continuing to do so for some time
to come are indeed good. It is almost next to an impossibility to make a correct estimate of the quantity of ore yet remaining on this level, as there has been no prospecting done above this level, '13xcept the drifts on the 850-foot level already mentioned. On
the 1,100-foot level work was suspended in July, all the high-grade ore having been
extracted. There still remains on this level from 10,000 to 15,000 tons of low-grade ore .
.A. raise of 6 feet by 4 feet has been made from this level up to the 1,000-foot level, for
the purpose of reaching the ore yet remaining in this portion of the mine. I am also
running a drift west of the qld workings on tllis level, which drift I consider of great
necessity, as a.U the old openings on this level are rapidly closing up. The 1:200-foot
leYellooks as promising as I have ever seen it, and, judging from the distance the sillfloor of this level and the sill-floor of the 1,100-foot level have been worked ahead of
the breasts, it is my opinion that the product of this level for the next year will fully
equal the past. .A. drift has been run on the sill-floor of this level, and, 50 feet from
the north line, this drift h~ been continued 100 feet to the east, through low-grade
ore. .A. cross-cut has also been made from the main south drift, (300 feet from north
line,) which shows 12 feet of fair ore. Another cross-cut has been made east from the
main incline, a distance of 150 feet, which shows hard porphyry all the way. The ore
taken from the 1,300-foot level up to the present time has been hoisted through the
Yellow-Jacket shaft. The main drift between the incline and· ore-body has just been
completed, and by the lOth of January will be in running order. .A. cross-cut 80 feet
from nort.h line has been run a distance of 100 feet to the east, through mixed quartz
and porphyry, and on the fourth :floor a drift has been run 120 feet to the east, as also
on the ninth :floor a drift has been run 47 feet to the east. Both of these drifts show
about the same kind of ground as the cross-cut above mentioned. From the 1,200-foot
level a winze has been sunk down to this level, which is 200 feet distant from the north
line, and which shows good ore all the way. The ore yet remaining on this level will
at least equal the amount already extracted from it, and prove to he quite as good.
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From this level a winze, 60 feet from the north line, has been sunk down to the 1,400foot level, and near the east wall of the ledge. From the bottom of this winze a crosscut has been made, and 134 feet of drift has been run through very goocl ore. The
appearance of this level, as far as it has been opened, is fully as good as any of the
levels opened in the mine. I will commence mining on this level just as soon as the
line between the Crown-Point and this company is fully established. Careful estimates
of the quantity of ore yet remaining in the mine show that there are at least 150,00(}
tons. The openings to the mine and the appliances for its proper working are all in
:first-class order, and will compare favorably with any on the lead.
On the surface the following improvements have been maue, viz: A switch an<l
bridge from the railroad has been built for the purpose of receiving supplies for the
mine; the ore-dump has been enlarged to double its former capacity; an addition has
been made to the boiler-room large enough for four new boilers, which have been
already set up; a complete set of machines, consisting of an engine, lathe, drill, and
planer for repairing the machinery have been procured. Hence we are able to make
any repairs which our machinery may require. A Burleigh air-compressor and two
Burleigh drilling-machines have been added to the machinery, also 1,400 feet of 6-inch
pipe have been put in, to convey the air from the compressors to these machines, making the most complete apparatus of the kind on this coast; all of which are a perfect
success. Ad welling-house for the foreman of the mine has been built; four new safetycages anu one new safety incline-car have been constructed. We have also put in
the mine one new engine for sinking winzes and hoisting waste wherever it may be
required to :fill up vacant space.
A summary of the labor performed in the mine during the year shows the extracting
of 156,000 tons of ore, the running of 3,692 linear feet of drifts and winzes, the sinking
of 380 feet of main incline, the laying of 4,072 feet of car-track, and other general
repairs in and about the mine.
There is on hand at the mine and in Carson, of material and supplies, consisting of
timber, lagging, wood, stone-coal, charcoal, iron, steel, candles, oils, &c., the equiva]ent of $142,:337, as will be seen by the inventory of January 1, forwarded to the San
Francisco office, as follows:
5,0P9 cords of wood, in Carson ..•.....•..•.. _.. _... ____ .•..... _... . . . • . . $38, 168 00
3,464 M timber, in Carson ................... _......•.........••.. _. _ . . . . 65, 816 00
Iron, steel, candles, &c _.. _.•. _.. _. __ ..... __ .....•••..... _....... _..... _. 38, 353 00
Total ..... __ .. ____ ... __ •. __ . __ .... _.....•................ _•.. ___ 142, 337 00
In addition to this1 there are, at the present time, in our ore-dumps and at the different mills, about 1,:140 tons of ore, yet to be reduced, and which have been extracted
during the year.

The secretary's report contains the following statements:
l~ECEIPTS.

Bullion- .................................... _.. ____ $10, 770, 171 07
Virginia allll Truckee Railroad Company ... _.... :. . . .
2, 117 24
Cash, January 1, 1873 ............•....... _.........
1, 011, 124 11
Total ................•.......... ~ ........... . 11,792,412 42
DISBURSEMENTS.

Crushing ores ............................... ..
$1,874,401 00
Labor ........... ___ . ____ .... _........ _..... _..... .
885,503 07
Mine expense. _. . . .................... __ . . ....... _.
153,723 76
Discount on bullion . ___ ...... . ... _. _.. ____ ......... .
254,403 41
Hoistmg ore, Yellow Jacket Company __ . __ . _........ .
66,653 00
Ti1n ber ..... , ........................ - ............. .
193,031 36
Fuel, wood ........ . ............................. _..
79,517 28
Coal . . . . . . . . . . . . _..... _____ .. ___ .................. .
44,526 83
Contracts on incline and drifts . ....... __ ............ .
52,466 33
Assays bullion. ___ ............. _......... _......... .
28,522 06
Assays orer &c ......... -........................... .
9,006 70
Treasure freight .............. _..................... .
42,014 64
Supplies . . . . . . . . . . . . . . ......................... __ .
44,68-9 90
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Taxes on proceeds of mine ...............•............
$83,582
Taxes, city, county, and State ..............•.........
4,082
Insurance ......... ., ................................. .
3,902
J..Jegal expense ........ - ..........
5,500
Construction ...................................... .
26,966
General expenses .................................... _
14,430
Freight . ............................................ .
8,676
Office expense ..................................... .
9,135
Exchange . . ...................................... .
8,407
137,500
Crown Point Gold and Silver Mining Company ....... .
Dividend Nos.10 to 21, inclusive, $G5 per share ....... . 6,760,000
W. H. Smith, cash ..... - . . . . . . . . . . . . . . . . . . $19, 804 86
Cash January 1, 1874 ..•.. . ................ 980,165 10
999,969
Q

•••

-

••••••••••••••

41
55
00
00
89
22
06
00
00
00
00
96

Total . . . . . . .. . .. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 11, 792, 412 42
The following remarkable statement sllows the dividends paid by the
company in two years:
1872.

January. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . $104, 000
February ..... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . •
156, 000
March . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
156, 000
April . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
206, 000
May. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
312, 000
June. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
312, 000
July. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
312, 000
August . . . . . . . . . . . . . . .... . .... .. . , . . . . . . . . . .
312, 000
September ......... ~ .......... ~ ... . . . . . . . . . .
312, 000
October . .... _,........•..................•.••.........
November ........................................... .
December ............................................. .
Total. ............................... 2, 184, 000

1873.

$312,000
312,000
416,000
520,000
832,000
1,040,000
832,000
728,000
520,000
312,000
416,000
520,000
6, 760, 000

.

Cost of producing and reducing 154,664 tons of ore.
Labor ....... , ..................................... - - . $885,503 97
Hoisting ore, Jacket Company .•......•.................
66,653 00
Supplies-hard ware, tools, &c.
108,750 00
Ti1n ber. . . . . . . . ..................................... . 116,250 00
Assays ores. . . . . . . . .. .................................. .
9,906 79
General expense . . . ... . . . . • . . . . . • .••..................
14,430 22
Freight, supplies, &c. . . ., ............................ .
8,677 06
Wood and coal . . . . . . . . . . . . • . . . . • . ................... .
85,876 11
Salaries and office expenses •...........................
21,835 00
u

••••••••••••••••••••

•

•••

1,317,875 14
Equal per ton, $8 ..51.
Cost of crushing ore ............•.......................
$12 10
Cost of mining ore .................................... .
8 51
Total . . . • . . . . . . . . . . . . . . . . . . • ................... .

20 61
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ORE STATEMENT.

:Monthly account of ores reduced in 1873.
No. tons.

J ant1ary ........ ~ .............. .
February ...... _ ........... ~ ... .
March . . . . . . . . . . . . . . . ......... .
April .. ........................ .
May .. _....................... .
June ................ ~ ......... .
J nly ..... .. ...... ~. . . . . . ...... .
August .............. . ........ .
September . . . . . .............. .
October ....................... .
.N ovember ...................... .
December ..................... .

Bullion.

8,501
10,417
12,008
15,981
18,965
13,074
13,685
10,483
9, 8_76
12,825
13,702
15,147

$437,489
730,013
888,393
1,184,475
1,500,823
914,592
912,781
691,758
647,709
831,262
940,195
1,099,674

Total . . . . . . . . . . . . . . . . . . . . 154, 664

Per ton.

40
87
39
62
81
19
15
93
62
83
75
48

$51
70
73
74
79
69
66
65
65
G4
68
72

46
08
98
11
13
95
70
99
58
82
81
60

69 69

10,779,171 07

ORE STATEMENT FOR 1'WO YEARS AND FIVE MONTHS.

Tons.

-----

Total . . . . . . . . . . . . 256, 327

Bullion.

Per ton.

18,468 $64 93
1871, five months ....
1872 .... -.... - . - - - - - 83,195 57 63
1873 -... -...... - .... 154,664 6\:l 69
65 40

Di videncls.

$1,19!J,134 87
4,794,659 10 $2,184,000
10,779,171 07 6,760,000

-------

1G:772,965 04

----8,944,000

Value in gold. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . $9, 439, 718 44
Value in silver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 244, 943 60
Assay grain~ . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
88, 303 00

1G,772,965 04
BULLION STATEMENT.

Stamped value of bullion as per assay certificates:
Value in gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5, 725, 24 7 50
Value in silver....................................... 5, OU9, 520 51
Assay grains . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . • . . .
44, 403 06

10,779,171 07
==============-======

Number ounces refined bullion ....................... .
Average fineness in gold ........................... ..
Average fineness in silver ............ _.............. .
Value per ounce in gold ............................ .
Value per ounce in silver ........................... .

4, 173, 535iifo .
.oo~

.929

$1 37lifo
1 201 %
0

Value of bullion per ounce_ .......................... .
Average value per ton in gold .... . ................. .
Average value per ton in silver .. .................... .

2 57-flo

Total value per ton .................. " ........ .

69 69

37 lti .
32 53

CONDITION OF THE MINING INDUSTRY-NEVADA.

•

191

Report of the Yello10 Jacket for the year ending July I, 1873.

The president, Mr. Thos. G. Taylor, reports:
The ore-production of the mine for the past year bas been very ligl.Jt. Bnt 1,918 tons
of ore was mined, yielding $48,732.70, or an average of $25.40 per ton. The '.-vhole of
this yield came from the old stope between the 900 and 1000 foot levels, and all work
was suspended in these workings in the month of October last, on account of the exhaustion of the same, since which time there bas been no ore produced by the mine.
Consequently, the principal work done in the mine the past year bas been dead
work, or the prospecting for ore-bodies, and the retim bering and repairing of the shaft
and drifts throughout the mine. There has been in all 4,212 feet of drifts run, and 580
feet of winzes sunk. All this work was done in hard ground, requiring the constant
use of powder. We have retimbered: in a most substantial manner, 275 feet of our
vertical shaft, 415 feet of our adit level, and several of the old stntions in shaft. The
improvements on the surface the past year consist in the entire reconstruction and
change in position of our pumping-machinery, new tob and connection, spur-wheel,
shaft and bearings, new foundations and anchorage for the same, new pump ror1s and
plates-in fact, an entire change, with the exception of engine. We have on hand a
good supply of spare steel-wire ropes for incline anu vertical shaft, 300 feet of new
pump column for shaft, and two new 54-inch boilers, with fixtures complete, which
have not yet been placed in position. During the past year our expenses for fuel La\e
been quite heavy, owing to the quantity of water we have bad to contend with on tho
1,400 and 1,500 foot levels, the latter being some HO feet below the Sutro tunnel level,
and 200 feet below the lowest levels of the adjoining mines. During the year we have
made almost constant use of our Burleigh air-compressor, for the purpose of hoisting
and pumping from the several winzes sunk, thereby being enabled to much sooner
open and ventilate new levels for the speedy prospecting of the same. 'Ve have
hoisted for the Belcher Silver-Mining Company 43,613 tons of ore, which has materially
assisted to meet our disbursements. Our search for ore on the levels opened bas betn
very thorough, bnt, unfortunately, unsuccessful. We still Lave fully a twelve-montl.Js'
work to do on the 1,400 and 1,500 foot levels to thoroughly prospect them. In the
menu time we are making preparations for the deeper exploration of tbe.vein, which
continues very regular in formation and dip, and coutaius between the walls, on the
1,400-fc>Ot level, where it has l.Jeeu cross-cut: upward of 250 feet of very favorable-looking vein-matter, and I am in hopes that at no distant day the company will be well
repaid for its present outlay by the discovery of a paying ore-body. As a precaution
against fire~ we have read~' for use, both in the hoisting-works and underground stations, a number of the Babcock fire-extinguishers, and our large tank, containing some
200,000 gallons of water, is kept constantly filled, and t.he hydrants and hose in constant readiness for use.

Tl.Je secretary's report contains the following receipts and disbursements:
RECEIPTS.

Bullion proceeds, 1..918 tons ore, at $25.40 _. __ . ____ ..... . $48,732 70
.Assessment No. 15 ...... ___ . - - . - .. - - _____ - ....... . . _. - 120,000 00
Belcher Silver-Mining Company, (hoisting ore and sup74,768 06
plies, &e.) ___ - - - . - - - - - .. - - ... - . - -- - . - - . - .. - - - . . - . · ·.
Confidence Silver-Mining Company, (for running drifts) __ _
3,000 00
Sale of ropes. machinery, &c .. __ .. __ .. _.. ... _. _ .. _. __ . __ _
4,050 98
Rent of storehouse an<l store ______ .. _.... ___ .. ___ ... __ .
740 00
AdvertiRing __ . __ .. _____ .. _...... _.... ___ ... __ . . . ___ . _
332 50
Cash on hand J nly 1, 1872 .. _..... _.. _.. ___ ... __ ... ___ .. 194,456 42
446,080 G6

Total
DISBURSEMENTS.

Crushing .. __ . _.. _______ ____ ... ____ . _. _. . ___ ... _. __ . $19, 180 00
Labor. __ . _.. _. _.. ___ ............. __ . __ ...... _.... ___ . . 181, 530 79
Salary . ____ .. _, _. _. __ . _... __ - .. _. __ .... _...
10,200 00
4,024 39
Assay-office ................. -..... ---- .. - .... ---.-- .. .
c

__

•

-

•

•

•

•

•
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Taxes and insurance ................................. .
Expense ........................ _.................... .
Lumber ...... ·...............•........................
Wood . . . . . . • . . . . . . ............................... ~ .. .
Coal . . . . . . . . . . . . .................... __ . _........... _
lVline supplies ....................... . .......•.........
Powder and fuse ..........................
Candles and oil .. ...................•.... .. ....... ~ .... .
Iron and steel. . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . ..... .
Improvements .............. . ......................... .
Discount on bars ...................... _..... ·......... .
..._t\.ssaying bars ......................•.................
Real estate . .. ......... ·-.... ~
Legal expense ............................... __ . __ ... .
Cash on hand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5, 956 6'2
Supplies on hand. . . . . . . . . . . . . . . . . . .. . . . . . . . . 31, 4 71 27
w

..

••

•••••••••••

0.

•

•

•

•

•

•

•

••

__

••••••••••

$5, 107· 53
2,999 96
20,585 33
43,663 77
27,098 59
43,324 76
5,006 35
4,70100
3,313 66
30;073 12
1,085 76
157 76
1,600 00
5,000 00
37,427 89

Total . . . . . . . . . . . . . .......... ., ................. .

446,080 66

LANDER COUNTY.

Reese River district.-The Manhattan Silver-Mining Company has, as
in former years, done the principal work in the district. During 1873
the. company worked in its mill less ore than in the preceding year; but
by far the greater quantity was from hs own mines, while the amount
of custom-ore worked was only half as large as in 1872. The following
extracts from the report of the. board of trustees for the sear ending December 31, 1873, show the business and the condition of the financial
affairs of the company :
EARNINGS.

From Oregon and North Star mines:
2,287-! tons ore, producing ($224.50 per ton) .. $513, 479 33
Milling expenses . . . . . . . . . . . . . . $80, 049 39
Mining expenses.............. 179,016 80
259,066 19
- - - - - $254, 413 14
From other mines:
696! tons ore, producing ($:n2.72 per ton)... 148, 212 33
2.4, 382 00
Milling expenses . . . . . . . . . . . . . .
1V1ining expenses • . . . . . . . . . . . . .
95, 669 67
- - - - - - 1~0, 051 -67
- - - - 28,160 66
Profit on custom-ores:
1,674z tons ore, ($27.74 per ton) .................. , . . . . •
46, 452 87
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Expense account:
Freight of bullion to New York ........... . $21,648 94
32,009 0~
Discount and reclamations on bullion ...... .
lVIill-repairs .............................. .
8,397 64
Taxes ..............•....................•
7,87513
Exchange ..............................••
4, 999 91
4,890 40
Fire insurance ........................... .

329, 026 67
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Interest .............................. , . . .
$5,483 28
Expense. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .
23, 326 39
634 91
Quicksilver lost.............................
Loss on slag from refining . . . . .. . . . . . . . . . . . . . 3, 578 42
605 50
Depreciation of stable stock. . . . . . . . . . . . . . . . . .
Loss on accident fund . . . . . . . . . . . . . . . . . . . . . . . 2, 238 83
238 11
Sundry losses ..................... ~. . . . . . . . .
-~~-

$115, 926 48

Earnings, coin .................... , . . . . . . . . . . . . .

213, 100 19

In September, 1873, the company paid a dividend of 5 per cent., or
819,375, and at the end of the year it was expected that another 5 per
cent. dividend would be paid in the following April. The company
carries a large surplus in cash and supplies.
For improvements of the mill and the hoisting-works at two of the
mines the company has expended nearly $30,000 during the year. The
North Star shaft was sunk 258 feet, (to 620 feet,) and the Oregon shaft,
1072- feet, (to 700 feet.) In the fore part of the year the resuits obtained by the company in their mill, or more particularly in their roasting-furnace, were reported not to be as satisfactory as they had been before; and the engagement of an experienced metallurgist was found
necessary, for which position Mr. Alex. Trippel, of New York, was selected. So far as I can learn, the difficulties spoken of have been removed by him.
Besides the mines on Lander Hill, the Manhattan Company owns a
number on Union Hill, south of Austin, and at Yankee Blade, a few
miles north. Some of the latter are leased and produce fine ore.
The character of the Lander Hill ores is well known. The analysis
given below will, however, be interesting as furnishing precise information. There is a general lack of iron pyrites in most of these ores. The
Alida (or South American) and Oregon have the most, while the Savage
bas hardly any pyrites, but much manganese, occurring as carbonate
(rose-spar) inlayers in the vein-matter, parallel with tlte walls and paystreak. The ore in mine is chiefly pyrargyrite, (dark ruby silver,) of which·
reasonably pure specimens have yielded 56 to 58 per cent. of silver.
Beautiful cr.vstals ofstephanite gTouped with quartz, stromeyerite, stetefeldtite, and altered fahlerz occur in the districts. Native silver is
found at the Chase mine; chloride of silver, in all the mines near the
surface ; iodide, rarels, in the Oregon mine.
The Manhattan 20-stamp mill bas been partly rebuilt, receiving a new
battery with stamps of 930 instead of 750 pounds. The gain from the
increased weight is doubtful. The principal improvement introduced
is the separate conveyance of pulp from each set of five stamps to hoppers, whence it is fed at will by the Standish feeders into the main hopper above the Stetefeldt fnrna.ce. The furnace bas been heightened 10
feet, and otherwise improved. The lack of pyrites in the ore is a great
disadvantage in the treatment. The salt used is from Smoky Valley,
containing 84 to 92 per cent. chloride of sodium, occasionally still
less. The proportion added to the ore before roasting varies from 8 to
10 per cent., usually 9 per cent. The roasted ore is amalgamated in
8 pans, with as many settlers. Each pan is charged three times in
twenty-four hours. Further details of operation may be found in the
following admirable table, for which I am indebted to Mr. A. Trippel,
metallurgist of the company:
13M
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Ogden

·1

I

Contracts for stoping .........•.......
928
$5 56
Contracts for developing mine . . . . . . . . . 1, 037
3 66
Da,y-labor..............................
236
4 00
Running mine . . . . . . . • . . . . . . . . . . . . . . . . .
537
4 83
Supplies and hauling ..........•.......................

5961
130

$6 37
7 27

27.04
19.86
4. 94
14.52
33.64

$5, 166
3, 796
945
2, 770
6, 426

South America ..... . Contracts for stoping ...... .
Day-labor for stoping ................ ..
Contracts for developing mine ........ .
Day-labor for developing mine ........ .
Running :fbine ........................ .
Cost of hauling and supplies .......... .

"'I

849
2, 266
1,128
1,332

34
3
4
4

~ ~------~---00
................
87
1, 288
6 81
09
618
7 46
2'7 ... . ............

0. 82
8. 89
22. 99
12. 08
14. 9
40. 32

313
3, 398
8, 778
4, 614
5, 691
15, 402

~

00

00
31

~
9718-20

38. 691
10.00
18.36
32 . 95
100.00

Isabella ...........•.. I Contracts for stoping ................. .
Contr!lcts f?r developing mine ........ .
Nunnmg mme ...... . ................. .
Cost of supplies and hauling .......... .

486
150
70

2 86
4 00

4 90

140 I

4 28

31. 931
13. 75
7. 86
46. 4H

1, 300
336
617
1, 108

$195 60

I $12, o13

t;rj

53

1-3

1-3
~

t;rj

144 04

21,6,16 25

16, 552 69

l;lj

0

0
~

00
00
50
78

~

~
0 ·

3, 362 28

q

z

~
,.....

20
00

~

rn

99
41

~~c~~o_ [ _ 4, 363 6~

U2

0
"'J

50
37
75
67
62

3, 362 2H , ..................... ..

1, 394
600
34'2
2, 026

$7,090 57

0:3

100. oo I 38, 198 94 I 26318-20

Camargo ....•.•...•.. 1 Contracts for developing mine ........ -~
3381
3 841
319 1 4 07
Day-labor for developing mine . . . . . . . . .
84
4 90
96
3 50
Running mine . .. .. . . . . . . .. .. .. . . .. . . . .
124
4 98 . .............. .
Cost of supplies and hauling . . . . . . . . . . . . .......................... .

~

1---1

z
z

~

79
00

100. oo I 19, 104 10

z>t:j

1840-200

231 25

2, 754 78

1, 608 82

Oregon ............. . Contracts for ~toping ..... .... _. __ ... ..
D:ty-l:J.lJ('l' for Htopiug- ·-----------------

5, 884
(i 58 . . _. ___ ....... .
5,:374
4 00 .. ............. .
4, 485
3 82
3, 008
5 71
llay-l:tlHH" for tleveloping mine ... -.--.. 1, t:!85
4 00
973
7 75
l!unuing minC! and suudrics.-.- .... ---. 7, 595
4 48 . __ .. __ .. __ .. __ .
::lupplies, hauling, and olliciallabor ..•... __ ... _.. __ .••....•.. __________ .
Uontract~ for dt~wlopiug- mine .. ..... -.

24.09
13.37
10.66
4. 69
21.10
26.09

38, 7:l3
21, 4!!7
17, 138
7, 542
33,914
41, 957

84
00
53
00
99
89

100. 00 1160, 784 25 11, 53811-20

===========
, ,,

_ ...

.....

North Star ............ . Contracts for stoping . __ .. .
Day-labor for stoping ................. . 2, 381
4 27 ··•·· ... · ···---601
Contracts for developing mine ........ .
4 05
375
6 50
1, 271
4 00
754
6 75
Day-l~bor f?r developing mine ........ .
Running m1ne ........................ . 1, 762
4 46 1........ 1-------·
Cost of supplies, hauling, and official
labor .......•..............•.......... ,......•. ,....•••. ,.....••..........

4241

2. 92
23.26
5. 75
11. 64
17. 94

1, 300
10, 172
2, 437
5, 0!)4
7, 850

38. 62

16, 90!) 46

68. 3
9. 65
22. 05
100.00

I

I $55,647

42 ·----------

40
00
50
00
59

H

1-3
H
0

z
0
293 90 I 152, 640 95

I 108, 880

00

~

I • - - • - - - - - -

~t:r_j

5, 503 78
777 75
1, 776 78

8, 058 31

c
0
z

t:1

100. oo I 43, 760 95 I 759 7-20

MorganandMnncy .. l Contr.actaf<;~rstoping .......••......... ,
5311
7 49~---·----~---··--Runnmg m1ne ...•... .... .. . . .. . . ......
157
4 59 ......•.........
Supplies, hauling, and official labor .................•........••.........

218 14 I 216,431 67

~

7764-200

224 82

10, !)74 14

H

2,915 83 ·---------167, 443 25 1 28, Gl4 36

*In this statement the ore of each mine is charged with the usual rate for milling, taxes, discounts, as custom ore, and accepted at 80 and 82 per cent. of assay value.
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Analyzed statistics of the Ma?ihattan lJfill, Austin, Nevacla, 1873.
<ll(l)

~

d

I»~
<llP<

0

:g
Month.
't:i
(I)
Q

:::1

'"d

(I)

1-<
(I)

1-<

0

Tons.
January ....•...... • 504!
February .......... .238
March ............. 288
April .............. 410
May ............... 607
June ............... 586
July ............... 438
August ............ 535
September ......... 543
October ............ 509

't:i
(I)

s

:;:1

111

(I)

~

l=l
0

...,

~~

·~0
Q

'"

~$

'-.-c

(I)

~

"'t>o

]

'+-<

:eE I
~

~

E

<llS
bll~
~

<I!

.:l

~P<

~!
a!.-.

'"O:;:l

bll

b:C

-~-o

~

..as.
~E

~
~

;::::l

~

.s...,

0

l=l

(I)

1-<

't:i

~
E

~~~
$~-o:::l

.2il ~.s
$asS
rn

(I)

'"'

!
<e

-

:::1

s
0

~
~

~
.c
(I)

1--1-

w

~

~a

(I)

~~
I»...,

:::1

1-<
Q

Sd
co

c!::~

"'

~

.c

I

~oS

'"d

:;j

<il

s

~

gj•.-4

Lbs.
89,485
48,162
49,000
66,400
91, 000
81,960
63,696
80,585
76,095
63, 104

*Loss.

1-<

(I)

P~r

(I)

Cll"

0

<Ill-<

ct.

91.9
92.9
93.0
91.89
88.53
88.75
89.0
88.8
86.4
87.2

0

c;

~:>o

I>
~

Dolls.

Dolls.

294
245
27ti
253
259
227
206
170
212
287

19
17
21
16
22
20
21
16
26
28

93
70
68
12
14
30
27
97
00
18

'"d

~

52
87
36
07
31
33
25
86
64
19

Per ct.
7. 79
8. 26
8. 2
6. 6
8. 91
9. 48
9. 6
9. 86
12.86
9. 06

Lbs.
37.4
38.0
,38. 4
39.2
38.7
39.0
38.4
38.0
37.1
37.0

Lbs.
3!

3!

3
3i
3!
3&
3t
3i
3i
3t

Lbs.

Lbs.

Lbs.

49,993
27, 061
34,125
45,900
60,025
57,900
37,950
39,290
47,290
45,735

8, 257
4, 412
5, 78L
8, 012
9, 853
9,133
6, 213
6, 542
7, 889
7,150

7, 689
4, 288
5, 347
7, 397
9, 065
8, 332
5, 703
5, 922
7, 350
6, 269'

Per ct.
7.0
3. 0
7. 5
.... 7
8.0
8. 8
8. 4
9.0
6. 8
12.3

Q

(I)

'I>"'

.l:l

~

0

c;
8

~.g~

1-<

p.

bll

~

8

l=l

Per

s
111

8

w
>:I

]
·a0'

~ --- ---ct.
Bush.
Lbs.

90.21
92.70
91.22
92.85
90.16
92.58
91.38
90.82
87.46
94.34

'as"'

,d

0

Cords.
364
191
188
330
380
335
302
359
410
3fil

P<

~

s

§~.~

~~.

~

<11

s:::1

't:i
(I)

4, 610
2, 000
2,436
3,130
5, 080
5, 025
2,150
4, 500
4, 638
5, 753

t Gain.

o~'-

:..<110

ri

't:i
(I)

't:i
(I)

<U.-c

8.~:
s Oro. Salt.
"'
= 00.t;
8oo
rn
~
~
~
0
~
~
- - - - - - - ---- - - - --- --- - - - ---- - - -1 - - - - --Q

~

1

!

<11>::~

bO

~

I s.-o ~

Q

1, 764

833
880
1, 000
1, 366
1, 362
1,138
1, 337
1, 350
1,180

'+-<
0

'+a:oo<ll
-<
-

'·~l~
b.O ·c

(I)

~
Q

(I)

bll
~

'"'
~
(I)

1-o'+-< 0

~0~

] ~·~
§~~:.
~ s;§ ~
P<o't;;"'

'~·.-4

p.o..., <U

~

--r-

----

Lbs.

Per ct.

1, 713
1, 227

1, 457
1, 911
1, 690
1, 821

*2.17

.to. 96

~
~

zt<j
(f1

ll>

z

c;
!:(
~

z
z0

~

~
t:;rj
m

*0.57
*0.54
*0. 92
t2. 06

1-:3

t4. 3

t-3

..... ....... . Even .
1, 801
to. 68
................
to. 32

..............

0":>

0

"".j

P::l
tr:l
~

0

a

~
~

~
0

~

z1-:3

>
~

z
rn
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CONDITION OF THE. MINING INDUSTRY-NEVADA.
ManhOJttan Mill milling expenses, per ton of raw ore.

-.--- - - - - - - --- --- --- - - - --- --1873.
January ••.•.•....•..,.••••. $10 04
February ................. 11 34
March ..................... 11 88
ApriL .....................
8 45
May ....•.....•....•••.•.•..
8 16
June .....••....•••.••.•••.
8 17
8 40
8 84
8 92
952

~~~~;:~ :;~: ::~~: :~~:::

$10 32
10 94
9 50
10 84
9 14
8 75
9 13
10 03
1111
11 47

$1 71
2 20
2 27
228
1 96
1 89
2 05
2 08
2 23
1 90

$3
3
3
2
2
2
2
2
2
2

33
35
05
44
25
32
65
75
74
67

$3
3
2
2
3
2
2
2
2

28
28
69
56
37
21
64
52
98
2 73

$1
2
1
1

02
00
65
16
97
1 00
1 22
92
88
93

$1
2
2
2
2
1
1
1
1
1

94
36
60
46
05
99
67
56
64
65

$1 36
1 74
2 12
188
1 17
98
I 33
1 10
!14
98

$33
37
35
32
28
27
29
29
31
31

00
21
76
07
09
31
09
80
44
85

Bullion production, Manhattan Mill.
Ore.
Pounds.
1,009,000

1873.
January .............................................

Per cent.
obtained.

IAssay,.Value.

90.213

$102,283 24

~;~f~;~-~::::.~:_~: :::::~:: :::~:::~::~~::::: :::::::: ~i~: 888 ~zi:!~ g~ ~!:i~~

z!: ~~g ~!

te~lf~~be; ::::::::::::::::::::::::::::::::::::::::::: ~: g~g: ggg

94.346

~~: ~~g

1gi:
~~~ ~~
133,075 eo

9, 317, ooo j1.083, 045 99 ---m:-367

989,546 42

May .................................................
June .................................................
July --v·•. ... .. ...... ..... ...... .. ..................

1,214,000
1,172,000
876,000

October .. .'.........................................

1,018,000

Total..........................................

$113',379 34

Shipped.

90.163
133,922 2.1
92.585
127,566 ~0
91.385 • 87,711 98

148,533 23
137,78210
95, 980 00

1ig:
~~g gg
141,050 oo

Analyses of silver bullion, Manhattan Mill, 1873-'74.
June, bars. July, bars.

Silver •.•......•••••.•.•.•••.••.••..•••.......•.•.•••.

·. -_

::: :::: :: ::::: ::: :::: ::::::::

0.798

0.814

t~~a~=. ~: ~ ~::::::::::
~
g: ~g~8 g: ~g~7
t~~~~n:_ ~::::::::::::::::::: :::::::::::::::::::::: ~ Tra~~?073
g: g~~g
t~~n~~::::: ~::::::::::::::::::::::::: :::::::::::::: Tra~~OOll Tra~~002
Slags . . . . . . . . . . • • . • . . . . • . . . • . . . . • . . . . . . . • • . . . . . • • . .

0. 002

0. 0036

Bar 4330.
0. 7395

January
and Febru.ary, 1874.

I

0. 0051
0. 0020
Trace.
0. 0013
0. 0021

0. 6842
0. 2933
o. 0083
0. 0069
Trace.
Trace.
0. OQ20
Trace.

0. 9919

0. 9947

0. 2239
0. 0180

f - - - - - 1- - -

Total. . . . . • • . • • • . . . . . . . • . . . • . . . . . . • . . . • • . • • . . . .

1. 0042

0. 9908

An"-lyses of average pulp sarnples ft·om lm·ge lots.
I. Oregon. ll. Savage.
Insoluble matter . . .. . .. .. .. . . . . .. . •. . .•••.•... .. . .•• . . . . . . . . .•. ..

~fJ~~~~::::;i~~~:~~:~~:::~ ~~:~~: ~ ~:~::~ ~~ : : ~: ~~:~::: ~~~ ~.

84.583

ipj

Arsenic ,.. .•. .•.. .• .. .•.. ••••••.. •. . . . . ........ •••• •• . ••• . . ......

0. 332

if~~g~~~~::: ::.: ~ :::::::::::::::::::::::::::::::::::::::::::::::: } 3. 890
~l~vc~~-:: :~ ::~i::::::: ~~:: :':::::::::::: ~ :::::: ::~: :::::~~::: :::::: ...... ~-.::~.
TotaL .•.... ~ •.......•...••............•••••••••••.••..••.

99.599

*Not determined.
NOTE.-Lime, carbonic acid, and soluble alumina are not determined.
as parbonate.

75.100
2. 221
0. 231
2. 641

688
6. 687
o.

2. 850
5. 200
0.690
0.183

96.491

II. South
America.
86. 117
4. 34J

0. 5~8
1.656
0. 414
(*)
3. 479
2.1~1

0. 274
(*)
98.!)~

The manganese exists chiefly
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.Assays of the m·es frorn the following rnines :
~orth

Star ....................•.. $287 43$306 27$251 36$153 91
Oregon ......... . ................. 117 79 174 35 546 66
South Jlmerica ................... 233 26 155 47 16414 160 22
Mohawk ..... _. . . . . . . . . . . . . . . . . . . 290 57 232 48
Isabella .... _. . . . . . . . . . . . . . . . . . . . . 171 99 182 20
Dollarhide. . . . . . . . . . . . . . . . . . . . . .. . . 150 77 99 73 818 42
Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 79 910 29
Ogden .. . .......... _. . . . . . . . . . . . . 431 96 126 46
Florida... . . . . . . . . . . .. . . . . . . . . . . . . . 149 19 333 80
These assays were from large lots, (pulp assays.)
The Pacific Mining Company, limited, after running in debt to the
amount of about £2,500, was wound up by resolution of the shareholders
at a meeting held .in Jlugust, 1873, in London. It was, however, proposed that a new company should be formed by such of the shareholders
as might be willing to buy in the property at the rate of the indebtedness of the company, and to provide a new working capital. The shaft
of the mine was reported to have been sunk 150 feet deeper, but no levels
had been driven in that entire distance. The superintendent of the mine
thought that by driving the 550-foot level farther to the east, he could
strike again a rich body of ore, and based his opinion upon the assertion,
that another company, (the Manhattan,) which was working within 100
feet of the Pacific Company's boundary, was making a profit of about
£4,000 per month, by the employment of twelve men. I am not informed
whether the new company has really been. organized. Jlt all events
there was no work done at the mine during the latter part of the year.
Battle Mountain district was annexed to Lander County, J nne, 1873.
In Galena, the llvalanche mine was sold last summer, by the discoverers, to a New York company. The company has also bought
several minor claims around the Avalanche, and extensions that might
come in conflict with their possessory rights. 1l shaft has been sunk
near the 1lvalanche ledge, about 70 feet deep, which has been provided
with a pump and hoisting works. From the shaft a drift has been run
towarQ. the ledge. At the same time ore has been taken out of the ·other
claims of the company in a small way and shipped to smelting-works.
The ore is mostly argentiferous galena and t.h e product of its decomposition. The company restricted its operations greatly after the eastern
money crisis in the fall.
The Shilo and White mines, controlled by the White and &:lilo Consoli
dated Mining Company, came to litigation with the Battle Mountain
mine. A tunnel on the latter mine, run on its ledge, was approaching
the White ledge, when a cross-cut drift was run toward the White .
.Before, however, actually going to law, a compromise was reached, under
the terms of which the Battle Mountain mine was bought by the White
and Shilo company. The White and Battle Mountain mines have been
worked during most of the year by a few hands. The Shilo being lower
down and having much water, bas been worked little, the company ha\ing always a good supply of ore for their jiggers from the White. The
principal ore is argentiferous galena, which carries zinc and crude iron
pyrites and sihrer sulphates, mostly fahlore and ruby silver. The
gangue, unlike that of any of the other ledges of the country, is a rock
resembling gray-wacke; hardly any pure quartz is found. The ledge
stands nearly vertical, dipping in places slightly to the east and others to
the west. The works are not over 200 feet deep on the ledg~e. When
extracted, the ore is carried by a tramway to a concentrating mill, a few
hundred feet below iu the same canon, where it is crushed by a crusllm'
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and concentrated rather imperfectlyinjiggew;, and the concentrated stuff,
assaying from $300 to $400 per ton, sacked and shipped t,o San Francisco.
The tailings contain from $50 to $90 of silver per ton. The Trinity and
Butte mines have been idle all the year. The companies that owned
them having failed to work their ores to advantage, were not able to
meet their engagements. The mines are now in the hands of partieswho bought them at sheriff's sale.
The Buena Vista has been worked extensively, but no good strike is
reported yet.
The Little Giant and Trenton mines have been undisturbed during the
year.
In Copper Canon the English company has been shipping a regular supply of copper-ore every month. But according to the directors' report for the year ending June 30, 1873, the quantity of ore raised
during the fiscal ;year bad fallen off fully 25 per cent. as compared with
the yiel<l of the previous year. Besides this, several shipments of ore,
of which the directors had been advised at the date of the former report,
Lad, upon tbeir arrival in England, turned out to assay much less in copper
than the San Francisco assay induced the managers to expect; and the
prices obtained in England were lower than in the previous year. The
case of 175 tons of copper-ore, shipped on .the ~<\driatic, is especially
cited as one carrying with it great disappointment. The average sample
of t4is ore bad assayed in San Francisco 26~ per cent. of copper, while
the same ores assayed in England only 21-ijt per cent. This company has
dqriug the last ;vear introduced Chinese labor at the mine, and so far
the manager seems to be satisfied with the result. The directors report
that at the close of ,t he fiscal year the mine was in excellent condition
tor extended explorations, especially as it could now be worked by means
of the new shaft, the construction of which had up to that time absorbed
a considerable amount of the profits. The produce of the mine and the
shipments from July 1, 1872, to June 30,1873, were reported as follows:
Sacks.

-_-_

::::::

::::::::::

Aug. 26, 1872, ~"i ~~~YJ.2~~~- ~ ~ ~~ ~ ~--~~ ~ ~~--~~ ~
~ ~::::
by .J. Nicholson .................•....................
Oct. Hi, 1872, by Carnarvon Castle ........................•........
Nov. 11, 1872, by Sea Toller ....................................... .
Nov. 15,1872, by Lockett ......................................... ..
Dec. 31, 1~72, by Van Diem an ..................................... .
Feb. 17, 1873, by Vancouver ....................................... .
by Birkley .... ....................................... .
Feb. 21,1873, by Empress ......................................... .
Mar. 14, 1873, by Hermit .......................................... .
May 28, 1873, by Tan tan on Castle ................................ ..
.June30, 1873, bywaitiug shipment ................................. .
Total. ................... •................................... .
Less waiting shipment, as per last report .............•.•..........
Product of the year ........................................ .

1, 422
1, 500
600
808
1, 032
368
1, 772
1, 693
939
2, 269
70
879
5, 316

Tons. Cwt.
72
78
30
45
:t5

19
91
82
49
119
3
45
270

11
5
18
0
15
2
5
5
19
5
6
:-!

0

Q''·l L~~
0
2 '
0
3
0
0
3
1
1
2
1
1
0

5
2
2
19
20
16
1
1
4

7
18
16
0

----------658
2, 322

962
120

18
4

.1

2

27
9

16,336

842

13

3

18

1~.

------------

The quantity of ore raised from the commencement of mining to the
30th J nne, 1873, is 3,303 tons, which has realized in England £58,980
gros&
.
Under date of October 24, 1873, the manager at the mines, 1\fr. J.
Richards, reports that of late the ore supply in the stopes north of
Hooper's rise bad suddenly fallen oft' very considerably. The \-ein was
here filled mostly with iron-ore, which contained only occasional small
masses of copper-ore. As the miners had thus to drive tllrough long
stretches of worthless stuff, the cost of mining was ruinously inerea::;ed.
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No large body of ore was int3ight at that time. The walls of the ledge
were regular enough at all points, but there was very little copper-ore
in the large mass of iron. Mr. Richards intended, tb..erefore, to open up
new ground ; and, from the tenor of his report, seems to have had no expectations of meeting large ore-bodies for some time to come.
EUREKA COUN1'Y.

This is a new county organized during the year. The town of Eureka
is the county-seat.
Eureka distrrict.-The shipment of base bullio from this district in
1873 was $3,907,000. This large increase in the shipments of base bullion over that of last year ($2,495,033) indicates a prosperous state of the
mining industry. But while heretofore the Eureka Oonsolidated Mining Company has been the foremost of the district, as far as extent and
remnnerative character of operations are concerned, the Richmond Consolidated bas, during 1873, taken the lead. The Eureka Consolidated,
though hardly less successful, financially, than in former years, has not
been able to keep up in the race with the unparalleled strides the Richmond has made in the development of large and rich ore-lJodies, and
their rapid extraction and reduction. The Ruby Consolidated Company bas also carried on its operations with gratifying results, though
its balance-sheet cannot show the dividends of the larger companies.
But it can boast of having earned all the money expended for improvements of the mining and smelting works, which were costly, and of having a fair surplus on hand.
The K K Consolidated has this year entered the list of largely-producing companies, though it has, so far, not had any smelting-works of
its own. The large amount of bullion shipped -by this company was
produced entirely in the rented works of the Silver West Company-a
cornpauy of which nothing was known last year. The Hoosac has
worked the rich ores of the Hoosac mine, together with K K ore, during the greater part of the year. Its operations have been, as far as
can be ascertained, financially· successful.
.
The Richmond Consolidated Company still suffered during the first
half of the year from the protracted lawsuit with the Eureka Consolidated Uompany which was mentioned in my last report. Upon the final
disagreement of the jury, the Richmond thought it wisest to buy from
the Eureka Company the disputed ground (the Lookout location) at the
price proposed by the latter company, £17,000. The suit had meanwhile
eost the two contending parties not less than $125,000, and there was every
prospect of its indefinite continuance. During all the 11ime the mine of the
Richmond Company would have been virtually shut up, so that interest on
the capital invested would also have been sacrificed. At the same time
Mr. C!arence King, United States geologist, had reported to the company his estimate of the ore in sight in the Richmond mine, which was
87,000 tons, worth £757,000. Taking all this into consideration, it 'is
clear that the directors of the Richmond acted wisely when they accepted
the pro:ff:ered compromise, and this conclusion is confirmed in the light
of recent experience. The chairm~n of the annual meeting of the
· stockholders, held in London in November, 1873, informed the latter,
with great satisfaction, in the course of his remarks, that Mr. King, in
his report, bad, in almost all cases, understated values, as was now
apparent from the accounts of -the workings, after the settlement with
the Eureka Company. The value of the ore per ton, for instance, had
been estimated at $40, while the accounts showed $53.35 as the average.
The reserves, which Mr. King bad put d9wn as 87,000 tons, had been
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measured two months later, (during which time 12,000 to 14,000 tons
had been raised,) by Professor Price, and 80,000 tons were found still
standing. Ninety feet of shaft hacl been sunk in the Lizette tunnel,
below the point at which Mr. King made his estimates, and it. stood in
solid ore of the same value as that above for the whole c.listance. And
of all the explorations and developments, large as they were, none hacl
so far touched the ground of the Tip-Top location, which still stood as
almost virgin ground. In following the ore-body in the Lookout
ground, it was found that it continued beyond the east boundary, and
a new location of 1,500 feet, the '~Silver Region," was here taken up l>y
the company. It has not been explored to any considerable extent.
The total amount produced by the Richmond Company during the
fiscal year was given, at the meeting of the stockholders aboYe mentioned, as $842,000, of which $22,000 worth of ore was on band at tlw
beginning of the year, leaving $820,000 as the value of the ore raised
and smelted. Of this £40,000, or $200,000, was profit, one-half of
which was consumed in paying interest on debentures, in writing oll'
the construction account, and as a reserve for the future. The l>alaue~~
was to go to the stockholders as a dividend. The cost for handling one.
ton of oro was gi,·en as $21, and the profit resulting as $18.
Mr. J. A. Porter, mining engineer, the assayer of the lUchmond Company, has kindly furnished me with a 'rCSU'Jne of the work done at HH\
company's smelting-works during 1873.
The works of the Richmond Company were so fully describecl in the
mining report of 1872, that it will only be necessary to mention the few
additions that have since been made, in connection with the worki.11g
results for the past year.
·
Two furnaces of 50 tons capacity have been in operation since the
15th of March. On the 9th of September a thirc.l, of the same capacity,
and c.limensions, was completed. Owing to the baser nature of the ore
new lining (sandstone) is requirec.l. after a run of sixty days. Tile following table contains the working results for each month, from 1\farch
15, 1873, until January 1, 1874.
Production of bnllion at the Richmond Works from March 15, 1873, until January 1, 1874,
with a~say val!,te of the same, estimate of coal co11surned in smelting, 9·c.
~
1'1

Tons of ore
smelted.

Date.

March 15-30 ____ • __
615
.ApriL- .... ___ ._... 1, 256!
May ............... 2,232
June _______________ *i:~ri1
JulY-------------2,403

*~: ~~~1

August ------------

*1, 11418-100
3,454
*4361-10
3,434;f
4, 0821
3,369i

September .........
Qctoher-----------~oyember _______ ..
DecemlJer ..........
Total in year ___ .

•

Eureka as-

!iJn~flJul-

$34, 156 52
62, O:il 77
130,703 93

c;

g-d

.S
.,. c5

'+0

~-

H

~

ffJ

~

~8
~

$5!1 54
49 38
58 60

] ~

20, 260
:{0, 6:36
t-'0,244

~

8~

§
;:3 c5

.S§

~~

§~E
~ ~~

"-< 0
o 1:1

.S...., 81'1

~

~

~~
~~

:.J2~

::

I

31!
:16

P..

~~:~~~ ~~

139,3012tl

213,879
30, 799
206,093
235, 658
1!)6,327

40

52
27
26
42

I~

1

tPoumls of
bullion.

Ao

~-6-1--6-I---20-0-.~-R;>

325-f
3031-6
6~
395
151-15

3t'O, !l29
88l,6J i

34S~

86l,H4:l

g5 gg ___ :~:~~~- -~~~--~ ~~~t
55 91
82,900 :i3l
1~~: ~~~ i~ g~ ~~ --- ~3.- 537- .3oi "I ~~~~
43,263 98
38 83 --- -- .. - ---"I 242

1

<:l.P

~,.....
Q
o <!).::;

619;t
ll~,U90 321
407
70 63 -- - ---- --- ----- .1465l
60 01
117,271 341-7 326l
57 71
13:!, 144 32~
3-23
58 27
137,tl:32 3U~
315

~1-22

~g}:g~~

5!

I

u-

9

8i
49-10
41
Gk
61-5

G.t

II

~n: ~~~

~5[), (i.U

1,40.'i,77,j
20:1, 11:1
1,12-J,l!l
I, 31!-l, -;;?~
1,tCJ :111

30,262il.W l,Tio;89i59 ~~~~ ~ -:-::~r~ ~~
1

* Richmond ore smeltt>d by contract at Hoosac works.

1

t The last column in the above table ha>:! been calculated from the preccdin,. columns-a nwtbo(l
which inYolvus some inaccuracy. The total does not agree with the statement 1';adc at tho stockhoJI!ers' meeting mentioned below, b~ the ebairman. who g:wc the number c,f tons as 5,010. The (llflcrepancy between these totals is too great to be referred to mr method of calculation alone.
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This product of over 5,000 tons of lead-bullion, with an assay-Yalue
of $1,710,891.59, obtained in only nine and a half months from 30:262-H
tous of ore, has never, to my knowledge, been equaled by any single
lead-smelting works in this country.
·
It should be remarked here that the amount of coal, as given in the
tabular statement above, includes only 8 per cent. of waste. The waste
has since been estimated at 15 per cent., making the average consumption of coal per ton of ore 36 bushels. The net cash returns of bullion
are about 77 per cent. of the assay value.
Estimated cost of working one ton of ore :
Miniug expense ........ . . , .................................. $5 00
Hauling to works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 00
Smelting ..
17 00
c ••••••••••••••••••••••••• -.

•

•

. •

•

•

• •

•

•

•

•

• •

•

•

•

•

• •

•

•

24 00
The loss in smelting is nearly 15 per cent. of gold and silver, and 19
per cent. of lead. This loss is divided between speiss (Fe As 3 ) and
fumes. The slag, owing to excess of iron, being almost free from lead
and silver, no matte (''Stein" of the Germans) is formed. About 5 per
cent. of the total loss is contained in the speiss, the rest being carried
off in so-called fumes, which are, however, principally unchanged ore,
carried oft' by the force of the blast.
To avoid the latter loss, condensing-chambers, with underground
canal, were being built in December. A calcining-furnace, to be used
for remoYing dross from lead, was also under construction. A steam('ngine of 40-horse power has been added to the works since my report
of 1872.
According to the remarks of the chairman of a special stockholders'
meeting, held toward the end of .January, 1874, in London, the exact
number of tons of lead-bullion produced from March 15 to December
31, 1873, by the Richmond works, was 5,010. The profit from tile
operations of the company during that time is reported to have been
£120,000. From the same source it appears that the losses in silver
and gold during the smelting operations have been very large, t.b e
chairman remarking that the average assay of the oms gave their value
in the precious metals as about $70 per ton, while not over $52 per ton
was extracted. This would be a loss of 25.7 per cent., ascertained to
be correct by careful sampling of the ore as it went into ·the furnaces,
anrl assays of the hullion produced during nine months. The principa-l
cause of this heavy loss is said to be the fact that the Richmond ore
rarely carries over 17 per emit. of lead. Further causes of loss are the
large amount of dust now formed, and not saved, and the formation of
spei8s, which contains not less tllan $25 in gold and silver, but is all
tbrown over the dump.
The Eureka Consolidated Company has not raised as large a number
of tons of ore as in the previous year, and has in fact at several periods
during 1873 been compelled to expend large amounts for prospecting.
But the business of the company has, nevertheless, according to the
published reports, been more remunerative than in1872. The company
has had the misfortune of changing superintendents twice during the
last year. The brief report of Mr. P. S. Buckminster, the superintendent in charge at the end of the official year, (September 30, 1873,)
gi,es in outline the mining operations wllich llad developed at least
one large ore-body up to that time. The superintendent says:
At the time of my taking charge of the business here (July 24, 1873,) there was an
ore-llody between the second and third levels from the Lawton shaft, which was not
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of considerable magnitude, and bas since been exhausted. Ore bad just been found
upon the fourth level, 300 feet from tLe surface, which bas been continuously worked
upon since, both in driving upon aud extracting, and bas, for a month past, improved
both in grade and amount, until, at the present time, the promise is flattering for a
very large body of excellent ore. It shows the most strength at the level-floor, which
points to a strong continnation below. Am running prospecting drifts upon the second and third levels, and as yet have attained no very favorable results, but consider
the promise sufficient to justify the necessary expenditure. Have recently commenced
sinking the shaft for another level, as I believe the continuation of the ore- body of
the fourth will be found upon a :fifth level. .At the \Vindsail shaft there was an orebody being worked from the first level, which developed to a very fine ore, and extended to the surface, and which now appears to be nearly exhausted, but at one point
we still have several feet of fine ore, which may extend and lead us to another extensive deposit. Between the first and second levels we have prospected very good ore,
which increases in amount as we work upon it, and will, I think, furnish us a large
amount of ore in the near future. Upon the second, am running prospecting drifts,
which occasionally develop small amounts of ore, but as yet have not developed anything permanent. From the third level we have been extracting ore continuously,
but to the present the body has not developed to considerable magnitude. There bas
been a fourth station opened from this shaft, and a drift run off a short distance, bnt
the exigencies of mining and an abundance of unprospected ground nearer the surface: have prevented me, to the present, from re-opening it for continued exploration.

From the secretary's report for the official year endiug September 30,
1873, I take the following items:
RECEIPTS.

For sales material, blower, horses, &c .. - ............ - ..
For sales Lookout mine .•• _............•...............
For reduction ores ................................. ~ .. .
For product of 4,320-H tons bullfon refined ............. .
Balance cash in hands of.superintendent October 1, 1872.
Balance overdraft Bank of California, October 1, 1873 ..
Balance overdraft bullion shipments Octo bet 1, 1873 . . . .

$1,179,93
85,000 00
3,107 50
1,542,443 29
1,713 98
1,633,444 70
3, 558 17
171, 310 81
- - - - - - $1, 808, 313, 68

DISBURSEMENTS.

For construction and improvements ... - ............... .
Smelting account····-· .......................•.. ---·}.line account . . ...............••........... - ....... - For general expenses Eureka ................. - ..•..••.
For expenses San Francisco ...•...... - ....... - ........ .
For interest ... - .... - .......... - .... - .•. -- ----- -- ·- ·- For freight and refining, &c ............ :·............. .
For bills payable ..................................... .
For book accounts ................. --.--- ........ --.--Por superintendent's drafts ........................... .
For legal expenses ...................... -- . - .... -- .. - Por dividends ...........•...•...................... - --

9,963
344,919
291,794
25,213
8,634
28,494
289,511
25,000
8,374
9,569
67 162

02
86
03
53
38
58
25
00
72
10
69

2oo:ooo oo

- - - - - 1, 308,637 16
169,327 94
Balance overdraft Bank of ~alifornia, October 1, 1872 ..
328,588 85
Balance overdraft bullion sli1pments, October 1, 1872 ...
497,916 79
----1,759 73
B~lance cash in hands of superintendent, October 1, 1873.
1,808,313 68

===========
* 1, 981 tons product of 1872.
2, 339 tons product of 1873.
4, 320 tons, refined in 1873.
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RESOU~CES_.

P. S. Buckminster, superintendent ..................... .
Supplies at Eureka, per inventory ..................... .
Charcoal on hand .......•••.•...... , .••••.•.....•.....
888 tons base bullion, product 1873, at refining-works and
en route, approximate value ........................ .

$1,759 73
14,606 71
9,908 00
288,625

·oo

.........----·-

314,899 44

LIABILITIES.

Overdraft Bank of California .••••.•.••• ~ .............. .
Overdrafts bullion shipments ......................... .
Superintendent's drafts, not presented ................. .
Book accounts not due . • . . . . . . . . .. ................... .
Bills payable .......................................... .

3,558
171,310
15,613
1,462
50,000

17
81
43
98
00
241,945 39
72,954 05

Balance net resources, September 30, 1873 ••.•••.••••...
EARNINGS.

Product, 2,339 tons base bullion refined...... • • . . . • . • . . .
878, 787 77
Value of 888 tons of base bullion at refini:Qg-works and
en route ......••••....•....•••••••..••..•......
288, 625 00
Sale Lookout mine ..•••.•••••. ·--~ ... -···~· .•...•..•. -~-85,000 00
-.- - - - - - $1, 252, 412 77
w •

•

• •

CURRENT EXPENSES.

account .•...••••...•••.•••••••••.••.•.....•••...
Smelting account --~- : ............................... .
General expense Eureka .............................. .
Expense San Francisco ............................... .
Interest ....•...••••••..•..••••..•••..•.•.....••.••.•••
Legal expenses ..••..••••••......••••....••..••••..•...
Freight and refining, &c ..•••..••.•.•.......•••.•......
Supplies and coal on hand, October 1, 1872 ............. _.

291,793
344,919
25,213
8,634
28,494
67,162
204,625
155,782

Less supplies and coal now on hand, per inventory •..:..

1,126,626 82
24, 514 71

~fine

98
81
53
38
58
69
43
42

1,102,112 11
Net earnings for 1873 .••••.••••••.••••..•.•..•••••..•.••••••••••••...

150,300 66

====

Cost of extracting ores :
Expense of extracting and hauling to furnaces, 25,692 tons of ore ....•.
Surplus on hand October 1, 1872 '"'\"""
.............................. .
.,

$291,794 03
2,627 50

Less su~plies now on hand per inve!ltory ............................ .

294,421 53
6,962 09

.

Or $11.18 per ton delivered at furnaces.
Cost of smelting ores :
Expenses of smelting 26,155 tons of ore .................... ~ .••......
Supplies on hand October 1, 1872 ................................... ..
Less coal and supplies now on

h~nd

per inventory .•.•••••••••••.••.•.

287,459 44

$344,919 86
153,159 92
498,079 78
17,582 62
480,527 .16

Or $18.37 per ton.
26,155 tons of ore, reduced, produce 3,227 tons of base bullion, or 8.04 tons of ore
produce 1 ton of bullion, at a cost of $237.66.
Transportation and refining charges, &c., aggregate about $78 per ton.
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During the last month of 1873 reports reached me that the Eureka
Consolidated Company had struck a large ore-body of far richer ore
than it bad heretofore possessed. It was found in the lowest workings
of the mine; but I have not been able to get any particulars in regard
to it.
In regard to the operations of the Ruby Consolidated Mining Company, I have again to thank Mr. 0. H. Hahn, miuing engineer, the
superintendent of the works, for a very full and satisfactory report. l\Ir.
Hahn writes at the end of the year:
Herewith I send you the statistics in regard to our works. The result, which shows,
as you see, a ~:~mall cash profit, is only apparently unfavorable. You recollect that I had
to work unproductive mines, as the Bullwhacker, Valentine, and Eldorado, with the
profits from bought ore, and that at the same time I had to develop the heretofore
neglected Dunderberg. In the general expenses given is included the cost of hoistingworks, &c. If this were not the case I would be able to show a far difi'erent result.
Since October 1, I have been smelting almost exclusively Dunderberg ore, (which contains $50 in silver and gold and 20 per cent. of lead,) together with 30.4 per cent. slag,
( 41.1 tons ore with 12.5 tons basis slag,) using 39 bushels of coal per ton of ore. The
expenses per ton of ore now are :
Mining and transportation of ore .......................................... _. $7 25

~~:!~~ge~p~~~~~~::::::::::::: :::::::::::::::::::::::~:::::::::::::::~::::: 1~ ~~
24 75
As you see from statement No.2, I have, in calculating the value of the production,
given the full value for gold and silver, assuming the ton of lead as worth only $10, in
order to be on the safe side. Usually we have received from Balbach's refining-work~;,
at Newark, the assay value in gold and silver, and $15 to $20 per ton oflead net, (after
having deducted freight, commissions, and interest.)
The rates of that refinery are:
Assay value of silver less 5 ounces per ton.
Assay value of gold less $2 per ton.
88 per cent. of the lead at 5-! cents per pound.
$20 currency charged per ton for refining.
Exhibit of the annual furnace production of the Ruby Consolidated Com1Jany in lead, compiled ji·om the tiJeekly reports of 1873.
~.g
Month.

Tons of ore.

,co

d"'

'+-<"0
0;:;

'+-<P<
0"0

l>l:P<

~

. .,

z-

Oa;>

January . . . . . . . . . . . . . . . . . . . .
A pri.l . . . . . . . . . . . . . . . . . .. . . . .
May . •. • . . . . • • . . •• • • . . • . • • . .
June............ . . . . . . . .. . . .
July . . . . . . . . . . . . . . • . . . . . . . . .
August.....................
September..................
October....... .• • . . • . . . . . . . .
No,ember .... .. ... .. . .... ..
December ...............•...
1 0

1, 042. 3
981. 1
1, 263. 9
1, 553.07
2, 282. 1
1, 376.6
721. 0
1, 768. 6
1, 690. 3
423.3
13,lo2. 27 -

48, 988
32, 3!)1
41,202
55, 5:10
77, 070
42,770
22,820
63, 999
60,509
17,850

~

,oa.i

~~

Bushels
charcoal.

rt:l

oo<.:>

3, 954
3, 203
4, 577
5, 238
6, 193
3, 994
1, 793
6, 689*
6, 245
1,307

~"'
..do
·~

.s
"'ai

~~

,oc:>

s

'+-<D.,
o.~

~

~·-<
351, 579
283, 279
410, 835
471, 962
559, 486
360, 1H
162,340
590 672"
550:808
118,448

463, 149- '43;19313,859,

.,.d

O<ll

z

4, 163
3, 040
4, 657
5, 0!19
6, 458
3, !H9
1, 823
6, 689
f;, 247*
1,149

370, 820
268, 924
417,-:HB
458. t92
583, 659
353, 7(l8
165, olil
590, 48l
550, C62*
104,102

s23" '43, 249

3, 863, Gb7

D~~~~tye~~ i~7~ .~~~~- -~~~~- ~~ ~~ ~:~ .:..:.:..:::.:..:_:_:.=..:. _ _2~ _2251
43, 035

I

3, 844. 436

A~gi~~!~~~7~~-~~~~~~- ~~:~: ..................................... I~ ... ·... __l:l8 ·-~242
Total ................. I 13,102.27
463,149
43,193 J3, 859, 523t
43, HJ3 J 3, E~8, C7J t
*These items include 23 bars (2,060 pounds) sold at Enrekn.
t The difference between these totals is the weight of the samples taken for assay.
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Exhibit of the annual furnace production in gold and silver, compiled ft·om the monthly
1·eports of 1873.

Month.

iMay
~rif~! ~::::::::: ::::::::::::
.....• ................................

June ......•...................
July .......•..................
August .....•.................
September ....................
October .......................
November ....................
December ....................
Left over; from 1872 ......•.•..
.

To be added on 1873 account...
Total production........

Ounces
silver.

Value of
silver.

Ounces gold.

25,713.02
17, 625. 19
29, 465. 19
39, 033. 59
45, 872. 14
28, 218. 33
13, 924.37
30, 830. 72
27, 058. 89
4, 942. 12

315. eo
379.21
502.22
675. 01
1, 010.10
579. 59
315.81
864. 84
916.43
169. 93

$33, 244
2'2, 787
38, 104
50, 889
59, 314
36, 482
18, 003
39,856
34,983
6, 388

262, 683. 56
1, 0!15. 37

5, 728. 94
18.20

340, 055 91
1, 416 26

41
6;.J
~9

43
8~

19
11
80
91
60

Value of
gold.

$6,546
7, 840
10,385
13. 997
21, 096
12, 113
6, 528
17,879
19,013
3, 512

96
46
42
03 .
32
21
:~:-!

84
03
50

Total.

$39,791
30,628
48, 490
64, 886
80, '111
48, 595
24, !)31
57, 736
53, 996
9, 901

37
08
41
46
18
40
44
64
94
10

- - - - ·----- ------ - - - - - - - -

19 -5~74' ~

-261,588.
687. 74
262, 275.

30. 24

93'- 5, 740. 98

338, ti39 65
889 06

1'339,

118 913 10
377 42

lis, 535 68
625 08

52~ -ll9, 160

76

458,969 02
1, 793 68

~7, 175

34
1, 514 14

-458, 689 48

The ore smelted came from the following sources:
Tons.

From the company's mines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 818. 4
From the K. K. Consolidated Company's mines... . . . . . . . . . . 7, 298
From various other mines ........ ~ . . . . . . . . . . . . . . . . . . . . . . . .
985. 87
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......•.. 13, 102. 27
In the amount of charcoal consumed, 463,149 bushels, the waste is not
included, but very full data in regard to it are given below.
The total yield in bullion was, according to the above tables 3,859,520
pounds= 1,929. 7615 tons.
Number of working-days, 318~.
Number of furnaces, 2.
Yield inGold, 5, 740.98 ounces, .............................. _. . $119, 160 76
Silver, 262,275.93 ounces............................... 339,528 71
Total ... ,...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 458, 689 47
The assay value per ton of bullion was:
Gold, 2.975 ounces ....................................... . $61 75
Silver, 135.91 om:ces .................... ~ ................ . 175 94
Total ................................................ . 237 69
'Fhe cost for treating one ton of ore wa;s:
For mining and hauling ......... , ......................... . $6 34
For general expenses and purchase of ore ................... . 11 17
}.,or reduction .................. ·•........... ................. 15 63
33 14
From the preceding figures the following are deduced:
Average quantity of ore smelted in one furnace per day, 41.1 tons.
Average quantity of coal used per furnace, in 24 hours, 1,454 bushels.
Average quantity of bullion producerl in 24 hours, 6.06 tons.
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Average quantity of ore required to make 1 ton of bullion, 6.79 tons.
Average consumption of charcoal per ton of ore, 35.3 bushels.
The economical result of the year, as far as casb profits are concerned,
is expressed in the following:
Value of silver and gold produced ...................... 8458,689 47
Net value of lead, at $10 per ton.......................
19,297 61
Value of total product ................................ .
Total expenses ................................... " .... .

477,987 08
434,209 22

Total cash profit ............ . .................... .

43,777 86

In orJer to arrive at the correct percent~ge of charcoal lost in handling, which of course should be entered in the expense account of the
smelting-works, Mr. Hahn has compared the amounts of coal purcha~ed,
handled, and consumed, from the time the works of the Ruby Consolidated Company were started, in November, 1872, up to the third week
in January, 1874. He arrived at the following figures:.
Dushela.

Purchased . ............................... . ............. .
Conveyed to bins at furnaces ............................. .
Consumed according to tally-board ....................... .

574,413
5.2 J, 893
518;550

The loss of coal in conveying from bulkhead to furnace
bins is therefore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. 62 per cent.
Loss in conveying from bins to furnaces ...... " ....... 1. 1 per cent.
Total loss. . . . .. . . .. . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . 9. 72 per cent.
The coal purchased comprises that used in tile assay-office, blach:smithshop, that used at the mines and some very small lots sold. 'rhe total
number of tons of ore reduced from the clay of starting to the time mentioned above, was 15.439.77. There was therefore used an :1·\erage of
37.2 bushels of purchased coal per ton of or~, of which only 33.6 bushels
went actually into the furnaces. The proportion of hard-smelting to
self-:fluxiug ores (such asK K) has been about 1.1. The loss in moneyvalue by waste of charcoal has been 574,413-518,550=55,863 bushels,
at 30 cents, $16,758.90, or $1.08 per ton of ore smelted.
This will appear a large loss to those who have never looked closely
into the real expenses of smelting-works, but such as have the necessary
experience will be satisfied that it is far below the average at western
works.
In order to diminish the actual loss of money as much as possible, Mr.
Habn provided his boilers in the fall with the grates known as "Muller's Heizpult," on whick he burns the charcoal-waste effectually. These
grates are formed of iron plates, slightly inclined inward, and perforated
with small holes. Under these plates wind of a low pressure is introduced, and it is thus possible to burn fuel of very small size perfectly anti
with the best effect.
The K K Consolidated Company, under the experienced management of W. S. Keyes, miuing engineer, has developed its mines splendidly. Mr. Keyes mined a large amount of ore, which was partly sold
to Yarious smelting-works, and partly smelted in a furnace leased of the
Silver West Company. The K K Company has bougbt up numerous
claims, conflicting with their own, during the year, and has paid $62,500
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dividends to its stockholders. Besides this it has expended about
$40,000 for improvements. I am indebted to the courtesy of Mr. Ke;yes
fur the following statement of the operations of the company:
Number of tons smelted during the year ............... ,
Number of tons of lead-bullion produced ............... .
Estimated average gross value per ton ....•.............
Estimated total value ............................•..•. $393, 407 70
N urn ber of tons of ore sold :
3, 207 tons first class, at $20.............. $64, 140 00
6, 550 00
655 tons second class, at $10. . . . . . . . . . . .
19, 200 00
3, 840 tons third class, at $5 . : . . . . . . . . . . . .
89,890 00
7, 702 tons sold.
9, 46921fc?o tons smelted.
17, 171:(0~20 tons mined, with a total value of ........... .

483,297 70

There was, therefore, realized from every ton mined a little over $28.
l\1r. Keyes estimates the eost of mining and hauling per ton at
Cost of smelting ......... ~ . . . . . . .. .....•... ! ............. .

$8 00
18 00

Total cost per ton ................... . .............. .

26 00

The Hoosac Company has not furnished me with a report, because
the manager does not wish to make the value of the company's mine
public until the present litigation is finished. After that full data are
promised for a subsequent report.
I can only say in regard to this company that its ores were sold to
the other smelting companies in Eureka up to October, 1873, and that
the product from the same is therefore included in the statements of
those companies. From that time on the company bad their one furnace (capacity, 50 tons of ore in 24 hours) running pretty regularly. I
estimate that during the period the Hoosac Company produced about
500 tons of bullion of a value of about $300 per ton.
At Eureka there are now the following beneficiating establishments:
Shaftfurnaces.

Eureka Consolidated Company .............. ~, .. . . . . . . . . . . . .
Richmond Conso1idated Company . . . . . . . . . . . . . . . . . . . . . . . . . .
Ruby Consolidated Company. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Silver West Consolidated Company ................. ~. . . . . . .
Hoosac Mining Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Jackson Silver-Mining Company.............. . . . . . . . . . . . . ..
Eureka Mining and Smelting Company... . . . . . . . . . . . . . . . . . . .
Roslin Smelting Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5
3*
2
1
1
2
2
1
17

The first three works have treated their own ore ; at the Silver West
furnace only K K ore has been smelted; the Hoosac Company bas
*And one softening-furnace.
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smelted its own ore, Richmond and K·K ore, and the Jackson furnaces
have also smelted K K ore. The Eureka Mining and Smelting Company and the Roslin Works have been iJle.
Besides the above there "is at Eureka the Lemon Mill, with 15
stamps and a White's roasting-furnace, which was mentioned in last
year;s report. The mill was working only a very short time. There IS
also a small 5-stamp mill at Eureka, which has been altogether idle.
The mines of the Lemon Company, of which the Lemon on the eastern
and the Laurel on the western slope of Prospect Mountain are the principal ones, present a very interesting geological occurrence, showing to
what an enormous denudation the mountain-range has been subjected.
The main ridge of Prospect Mountain descends northward, from the
highest point of the mountain on the south, for a di8tance of about one
mile, when the ridge begins to sink rapidly and tapers out at last into
a plain, stretching far to the north. Both the east and west declivities
of the highest part of the ridge are found covered, immediately below
the surface detritus, with what are undoubtedly the debris of a mineral
vein or deposit, lying immediately on the lime-rock, of which the mountain here consists. Whether the deposit now covering the flanks of the
mountain, and extendiug in some places to the top, is composed of deb1·is
in place, (which is possible, as an anticlinal runs nearly along the ridge,)
or whether it bas been washed to its present position from exposed parts
of an earlier deposit (as, for example, the outcrop of a vein or mass on
what was once the top of the mountain) is not yet determined. It is
certain, that in the latter case the deposit must have been a very large
one, or denudation must ba\e been extremely extensive and prolonged.
At all events no "mother-lode" has ~7 et been discovered that accounts
for the phenomenon.
The work done on t.be two mountain sides so far consists of several
shafts sunk and tunnels driven by the I-'emon Company and many tunnels and open cuts by other parties. All these openings have sooner or
later penetrated through the ore-bearing matter and run against the
limestone. One tunnel, driven by the Lemon Company, bas penetrated
into the limestone for several hundred feet, and, being started on the
theory that a vein running parallel with the axis of the mountain exists
somewhere ahead of it, it is intended to continue until the main Yein or
deposit is reached. If it should be continued a reasonable distanee
beyond the line of the present ridge of the mountain, it will at all events
throw light on the question of the origin of the layer of mineral. The
latter is, on the eastern slope, of a yellow and ochereous substance near
the surface. Immediately on the limestone, however, the same mass
contains much quartz, in the shape of small angular pieces, most of
which are less than one-fourth of an inch in diameter. The whole mass
contains rarely more than 5 to 8 per cent. of lead, but is far richel' in
gold and silver than other ores of the district. The quartzose, breccialike portions are the.richest in gold. On the western slope of the
mountain a part of the ore has a red color and is softer than that on
the eastern slope; other parts resemble the brown outcrop of ferruginous
lead-lodes; and still others coincide in color and appearance with the
ochereous ore first mentioned. All of it is siliceous and rich in the
precious metals.
The proper way, it seems, to find the problematical vein or lode, would
be to follow the ore-deposit immediately on the limestone, upward
toward the top of the mountain, and to examine closely the bottom of
the drifts as they advance. The top of a lode or deposit would thus be
certain to be found, if it existed.
14

l\:1
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The production of Eureka district during the year 1873 ·was as follows:
Name of company.

Richmond Consolidated Company.......................................
Emeka Consolidated Company..........................................
Ruby Consolidated Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
K K Consolidated Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hoosac Mining and Smelting Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total .......................... --- ... -... --------------------:----

Tons of base
bullion.
5, 010
*3, 302
1, 929
1, 311
• 500

Value in gold
and silver.
$1,710,891
*1, 194,412
458, 689
393, 407
*150, 000

59
77
48
70
00

-12,0521 -3,907,~

* Estimated.

In Pinto district, the 20-stamp mill with Stetefeldt furnace, belonging
to the Basye Company, is still i<.lle. The company has not had any
better fortune than last year.
Diamond district is located about twenty-five miles north of Eureka.
Here the Champion Silver-Mining Company bas built a shaft-furnace.
But after a few ineffectual attempts to smelt the quartzose silver-lead
ores of that district, the work was abandoned, and the furnace fell into
the hands of the sheriff.
JJ1ineral Hill district.- The mines of the English Company, which was
mentioned in my last report as having failed, were worked during part
of the year for the benefit of the debenture-holders of the property. But
the ore-supply was very variable and no satisfactory results have been
reached. What little ore has been found was worked by amalgamation
with the aid of chemicals, the use of the Stetefeldt roasting-furnace
having been abandoned on account of the irregular supply of the ores
and for various other reasons.
HUMBOLDT COUNTY.

As in the preceding years, I have to acknowledge my indebtedness,
for the principal part of the report on Humboldt County, to D. Van
Lennep, mining engineer, of Unionville, whose position in the county
bas enabled him to watch mining operations during the year closely,
and who is qualified, by a thorough local knowledge as well as a scientific and professional training, to be a most competent observer.
In taking a retrospective view of the year just closed, it must be acknowledged that mining operations have been struggling hard, but
that they have, nevertheless, made some improvement. The progress
in the reduction of silver by roasting the ores in drop-furnaces has not
thus far proved so successful as to give entire satisfaction. There is a
failure to be recorded in roasting thoroughly some kinds of ores, caused
·either by want of experience or by defects in the furnaces. The Meadow
Valley process of reducing base ores by means of chemicals in the pans
bas not yet obtained a good footing. Failures, or at best ouly partial
.success, have been frequent for want of scientific knowledge and on account of the presence of base metals in the ores..
Buena Vista district.-Tbe .Arizona, the only paying mine of the district, bas been worked steadily all the year, but with a smaller force
than in 187~. Tbe number of tons extracted during the year 1873 was
.3,915, of which 3,834 tons were reduced by the mills of the company owning the mine, and 81 tons shipped to San Francisco, the latter realizing
:$26,855.18, or about $331.50 per ton. The actual yield per ton from the
milled ores is not easily got at, as tailings are worked at the same time.
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The price paid for wages is the same as a yen.r ago. The ore bas
been taken out mostly: First, from the stopes on the east and below the
western main tunnel all along the same, but mostly near the south end.
In this place the ledge bas been followed for about 100 feet, dipping
eastward and at about 20 degrees, then for about 200 feet in a nearly
level position, only slight waves up and down having been encountered.
Second, from the Stewart ledge above the eastern tunnel; that is,'f'rom all
the space not yet exhausted between the same and the extension of the
upper tunnel, and about 300 feet farther in the hill. Third, from the eastern spur, so called. This was reached from outside by running a tunnel about 225 feet east of the main tunnel. This spur I:.as been followed
for about 100 feet east of the tunnel, when it rises and terminates in a
wedge. Fourth, from old stopes on the western side aml above the
western main or Falls tunnel. Tile ledge on this side has been stoped
out to a break that crosses the ledge diagonally. At a point about 260
feet south of the forking of the two tunnels, and westward in the western main tunnel, the break was followed for about 50 feet by an incline,
when the ledge was reached and followed for about 70 feet, but it was
abandoned at that point on account of water coming into the drift.
During the year a western drift was run about 270 feet farther in the
main tunnel, westward, in the country rock, for about 200 feet ; thence,
changiug its course, it was run to reach the end of the drift run in the
incline. Thus the ledge bas been reached beyond the break. by level
drifts. The ledge at this place is small but good, with tt:e prospect of
much good ground to work on in the future. The two main tunnels,
that is, the western on Fall's Ledge, so called, and the eastern on
Stewart's Ledge, were not extended during the year.
The three mills belonging to the company have undergone some
changes during the year. The Silver Mill was, in the fall of the year,
changed to a tailings-mill. The stamps were removed, and additional
pans and settlers were put in. It has now two large Wheeler pans,
one McCone pan, and four Varney pans. The additional pans were
brought from the Essex Mill at Dun Glen. ~t is the intention to work
the tailings that have accumulated around the mill and those in the
other reservoir of the company. The Tailings Mill has not been
changed; its water-power was utilized by a turbine; a hurdy-gurd_v, so
called, on this coast, or a tangential turbine, has been put in its place.
The Akin furnace built close to it, to roast tailings, bas not been ruu,
and was demolished during the year. The Arizona l\1ill was enlarged
in the fall; its battery was taken down and replaced by that of the
Silver Mill, and room for another 10-stamp battery was prO\'i<led for,
but as yet the battery bas not been put up. Additional pans were put
in. The mill has now four large and two small Wheeler and two Varney pans. It works both rock and tailings. The Arizona Association,
owning the Arizona mine and property belonging to it, was incorporated in San Francis<6) last November, under the name of the Arizona
Sih'er-Mining Company, and the new administration commenced its
work before the end of the year. The Henning mine was workerl for
about three months, in the beginning of the year, by the Pioneer
and Inskip Mining and J\iilling Company. The ledge lies nearly
horizontal. Two tunnels have been run in the l1il1, which are connected
by stopings and drifts. The farthest point reached in the hill is about
250 feet from the month of the main tunnel. The ground between the
tunnels has ueen partly stoped out and tested in the mill of the company. After the usual assorting on the dump, the rock assays from $30
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to $35, of which about 60 per cent. was extracted by t.he mill. There
being ·a financial loss in the operation, the company discontinued working tile mine, which was then leased to Cornish miners, who tried it for
one month and gave it up, after which the whole property was leased
for one year. The mine was again tried and abandoned. It needs the
courage and capital of Pacific miners to prospect farther in the hill to
ascertain tile ntlue of the mine. The Pioneer .Mill has not been altered
during the year, and has been worked all the year, partly on Henning
ore, but mostly on tailings belonging to the company.
There bas been a new discovery, during the fall, on the hill about
three-quarters of a mile south of the Arizona I.I.Hne, called the "l\Iillionaire." It is a nearly flat ledge, in calcareous slate. As far as prospected the ledge opens well, and some rich ore is found in streaks.
On the Sugar Pine, an extension of the .Arizona, some work has been
done.and prospects are good.
Considerable work has also been done on the Peru ledge, in a gulch
east of the Arizona mine. A shaft about 70 feet deep has been sunk on
the ledge. In the main or right-lland drift, in the upper works, a good
deal of mineral has been taken out. A few tons tried at the Pioneer
l\iill assayed $40. The owners are still at work on it, hoping to make
a better strike.
Indian district.-The Eagle mine, owned by J. B. Walker, an old
settler in the district, and his partner, bas been sold to an Oakland,
California, company. About 82,000 has been paid, and the balauce,
the amount of which is not known, will be paid at the beginning of
1874, when the company will take possession. The ledge carries mostly
gold. The report is that the compauy will put up a 10-stamp mill
during the year.
·
Ou the same belt, about a mile north, two miners have discovered a
ledge, which they have been working for several months. An extension has also been found, and has been worked by two miners for about
a montlJ, with good prospects.
In Sacrarnento district,. on the west side of the range, two miners
have worked a ledge of iron pyrites containing gold. 'l'hey have extracted some of thA gold by working the ore in a rude way with an
arrastra built by themselves. These prospectors are expecting the
erection of a quartz-mill for the Eagle mine as the practicable way of
testing the worth of their mines.
The smelting-works at Oreaua have been idle all the year. A 5-stamp
mill, worked by a water-wheel, which is driveu by the current of tlJe
Humboldt River, has been running at favorable times during the year
on the ores of mines in the Trinity district, worked in a small way by
Mr. Torrey, the owner of the mill.
In Relief district, the Batavia and Pacific mine bas been worked with
but little interruption. The ledge is irregular in its yield, but large.
At certain intervals bodies of ore are reached. The richest is seut to
the San Francisco market, the poorer is milled at Batavia Mill, about
three miles from the mine. The mill has five stamps and has been kept
going the larger part of the year. WlJen no rock is to be had from the
mine,, the tailings are worked over. No other claims have been developed enough during the year to entitle them to mention.
·
Boli·via district is partly in Humboldt and partly in Churchill Connties. It lies southeast of Relief district. Its rich copper-mines have
attracted a good deal of attention; but the distance to the railroad is
a great drawback to its development. The nearest railroad station,
Oreana, is about thirty miles distant. Parties iuterested in the mines
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are opening a road from Austin to Oreana, through the district.. The
distance from Oreana to Austin is about the same as from Battle Mountain to the same place, but the new road will have the advantage of
saving many miles of railroad travel to goods and passengers from the
west. With regular freight-wagons on the road, the ores of the district
could be shipped to the railroad at comparatively cheap rates. The
mine most spoken of is the Tidal Wave. 1t has a deep shaft sunk on
the ledge, showing solid mineral. It yields a variety of copper-ores,
but most of it is gray copper-ore. Two other mines have been worked
during the year.
In General district there have been more new discoveries during the
past year t.han in any other part of the county. The ledges are small
but carry rich ores. The Marietta has been worked with a few bands
throughout the year. It was sold by the discoverers at the end of the
year to a Virginia City capitalist. The ore has been worked at vVinuemueca, and at the mill in the district. Milling-ore yields about $±0,
about $10 of which is gold. The Teamster's ledge has also been worked
during the year, and the ore treated at the mill of the district. The
assay value is from $4:0 to $4:5, of which about $20 is gold. Of this
value a bout 70 per cent. was extracted at the mill. The mill, kno\vn
as Philip Muller's, has four stamps and one large Wheeler pau. A
drop furnace, constructed on a uesign of Philip Muller's, is used to
roast the ore before amalgamating; about 70 per cent., on an average,
is chloridized. The controlling interest in the mill has lately been purchased by a Virginia Ctty capitalist, and with improved facilities greater
activity is expected in the future. The Dutchman mine was discovered
in the summer. The ledge is about a foot thick:, and the average assay
value of the ore is $100 per ton. Rich samples assay from $2,500 to
$3,000 per ton. Several other ledges with good mineral have been discovered, but so far little work has been done on them.
In Sier'ra district, the Oresopolis was worked during a large portion
of the year by four men. The ore extracted was shipped to 'Vinnemucca Mill for reduction. A light force has also been at work on the
Gem mine, and small quantities of ore have been shipped to vVinne-·
mucca and to San Francisco.
A gold ledge near and northwest of the Gem was tested in the summer. About five tons were extracted and worked at the Winnemucca
Mill. It assayed $58 per ton.
The Dallulah mine has been idle most of the year. Some ore was
extracted from the upper and old works, assorted into first and second
class, and reduced at vVinnemucca. The first class assayed $550, the
second class $140. The lower tunnel is about 800 feet in the hill; at
that distance a small seam of l>arren quartz was reached, but soon
abandoned.
The Paul Mill in Dun Glen has been attached for the debts of the
company controlling it, and will probably come under the sheriff's hammer. It bas been idle most of the year. The superintendent claims
that the gold-ores worked b,y the mill yielded over 90 per cent. of tlleir
assay value, and that the electric settlers saved every particle of quicksilver that ran over the first settler.
The Essex Mill, at the same place, has been idle all the year; in the
fall it was sold, torn down, and carrieu to Unionville. Most of its machiner.v is to be placed in the mills at the latter place.
In Winnem'ucca distr·ict the two gold ledges llave been worked in a
small way, during a part of the year, and the ores have been reuuced
at the Humboldt Canal reduction-works. These works have been in
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operation during the greater part of the year, on the ores of different
distncts in this and other counties. The report is that the enterprise
is not as successful as was anticipated. Some ores are worked closely,
but of others a large pP-r cent. is left in the tailings. The suit brought
last August against the company by the Stetefeldt Furnace Company,
was decided in the latter company's favor. A compromise was soon
agreed upon, so that tbe works did not suffer from stoppage.
Golcl Run d·istJ•ict is reviving again. The old mill bad last year been
"jumped" by parties who bought the land of the railroad company.
The mill was sold for old iron, and the land purchased by Mr. G. W.
Holt, who has erect~d a new mill to work the tailings on the ground,
and the ores available for milling in the district. The new mill has 5
stamps and 2 pans. It has an engine and a hurdy-gurdy wheel, so as
to run the machinery by water in the favorable seasons.
Tbe old Golconda mine bas come back into the hands of its former
owners, in whose favor the lawsuit brought against the parties who
''jumped" it was decided. Since last summer the extension of the Golconda mine has been worked by parties who purchased it. The ore
will be worked at Holt's Mill as soon as favorable weather sets in.
The Gregg mine, four or·five miles south of the Golconda, has been
worked all the year with a few hands. The richest part of the ore is
selected and mostly shipped to San Francisco. It runs about $500 per
ton.
In Humboldt d-istrict some parties have been prospecting old claims.
In Echo district, the Butte mine and mill at Rye Patch were bought
by the Rye Patch Mining Company of San Francisco. The mine has
been worked steadily with a full force of about forty men. The Stetefeldt furnace could not be run to advantage by the new administration.
'I·be ore is now worked in the raw way, in pans, and about 70 per cent.
of the ~;ilver is extracted. The company bas bad its surplus rock worked
at the Winnemucca Mill; at times having ten tons a day shipped there.
Star district.-During tbe year new life has been imparted to this district by the erection of a Krom concentrating-mill. About three years ago,
when the Sheba mine came into the hands of Mr. Fall, of Unionville, he
found a great amount of low-grade ore on the dump, which Lad accumulated from spalling and assorting the shipping-ore. He conceived
the idea of concentrating it; and for this purpose built a water-wheel
and a fine battery of stamps just below the dump. He also sent a skillful wheelwright and mill-man to Grass Valley~ California, highly spoken
of on the Pacific coast for its success in concentrating sulpburets containing gol<l, to examine the machines in use there and the various
modes of concentrating, in order to reproduce the same at Star Uity.
This was done faithfully. The silver minerals in the ore, however,
proved to be too light or else broke in too unfavorable a manner for the
use of water in concentration. At any rate, most of the silver in the ore
which was crushed fine floated away with the water. The tailings consisted principally of quartz, and assayed about $10 per ton. All tbat
was claimed to have been saved in the concentration was about 40 per
cent. of the contents of the ore. Some of the richest parts of the ore
were light enough to float even out of the tailings-reservior. In consequence of this experience, dressing by water was abandoned. The five
stamps were bought by Mr. Holt, and carried to Gold R~n district in
the fall of this year. Mr. T. G. Negus, of Unionville, having, during a
visit to the Eastern States, examined the Krom concentrator, and thinking it well adapted to concentrate the Star district ores, induced some
of his friends who had interests in the county to try the experiment.
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These gentlemen having secured the right of the Krom concentrator for
this State, formed a company under the name of the Krom Concentrating Company. Near the close of the year 1872 the company sent
plans and the requirements necessary to build an establishment in Star
district suited to receive the machiner-y of a Krom concentratingworks. Mr. Negus put up a substantial building according to the plans
sent, and in the spring of 1873 the machinery was readily put up. A
tangential turbine-wheel, 8 feet in diameter, was put up, to which the
water was brought from the canon in a sheet-iron pipe 1,300 feet long,
the fall being 230 feet. As the stream is not large enough during the
dry season to furnish water all tile time, a dam has been placed, at the
upper end of the pipe, across the calion, so that by collecting the water
the mil1 can be run for several hours each day. :Mr. Krom himself was
on the spot at the completion of the mill and during the beginning of
work, in order to secure by his personal superintendence as perfect a
concentration as possible. As the mill stands now, the machinery in
every particular appears to be excellently arranged and works well.
The building has four floors. Behind it, on a level with the third floor,
the ore is brought and dumped. At a short distance inside the building IS a Blake crusher, into which the ore is fed. The crushed ore drops
on a first pair of rollers and thence on a second. In coming out of the
second rollers the ore drops on an eleYator under the first floor of the
buildiug. This elevator carries the crushed ore up to the highest part
of the building, and thence it is dropped successively through three
revolving screens placed one over the other. There are three sizes
obtained by these screens, aud. each size is dropped in a separate bin or
hopper below on the third floor; thence it is conyeyed into Krom concentrators placed below on the second floor~ There are two concentrators to each bin. The two must run at full speed to pass througll all
the ore without crowding. After going out of tbese concentrators, the
now partly-concentrated ore drops clown on three other concentrators
on the first floor.
There are thus three sizes that come out of these concentrators, the
coarse, the middle size, and the fine. They vary in value and quantity
according to the brittleness and nature of the minerals in the ore. Besides these products there is a small portion of fine material that comes
out of the 100-rnesh screen which does not go through the concentrator,
and which is about three times as rich as the original ore. Tbe dust
gathered in the dust-chamber has about the same yalue as the fine stuff
just mentioned.
To gather the dust produced by the several operations and flying up
from the machines, 8-ineh pipes, opening like funnels, are placed just
above the breaker and each of the rollers, as well as above each concentrator. The pipes all communicate with a closed box built around the
revolving screens and the bins. At the top of this box a similar pipe,
2 feet in diameter, is ~onnectecl with a powerful blower, sucking the
dust out of a box into a dust-chamber fixed under the roof of the building. The tailings are dropped near the discharge of the water-wheel
and carried away down the calion by the current.
The first work clone by the mill was the concentration of the De Soto
dump. It consisted. of all the refuse remaining on the dump after
assorting the ore by hammer-dressing. It had accumulated since the
mine was first discovered. The amount was about 750 tons, assaying,
it is reported, on an average about $25 per ton. It required 40 tons to
obtain one of concentrated stuff. The three sizes resulting, assayed
at the rate of about $UOO per ton. The product of the dust-chamber
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assayed about $120, and the dust from the 100-mesh screen about the
same. The latter value is higher than from other ores crushed. The
tailings assayed from $3 to $4 per ton.
The next work was done on the Sheba dump of about 450 tons. It
was likewise the refuse of hammer-assorting, and assayed on an average
about $33 per ton. It required over 23 tons of ore to make one of concentrated stuff. The latter assayed about $800, and the product of the
dust-chamber and 100-mesh screen about $90 per ton. The tailings
were not assayed.
Since these large quantities were passed through, the water in the
creek has diminished and the mill can be worketl but a few hours every
day. The ore coming out of the Sheba and the De So to mines has been
concentrated regularly since the working of the dumps, 13 to 20 tons
· making 1 of concentrated material.
There being no assays of ever_y lot crushed and of the concentrations
obtained, it is impossible to give correcter and more detailed datia which
would permit calculations as to the economical results. The superintendent thinks that, according to the proceeds obtained and assays
made, the mill must save on an average about 90 per cent. of the contents of the ore.
The mill, when running to its full capacity, can concentrate from 40 to
50 tons in 24 hours. The present mines in Star district cannot furnish
enough ore to run the mill all the time. The total ore raised in Star district in 1873 was about 500 tons ; ore and tailings concentrated at the
Krom Mill, 1,550 tons; yield at \Vinnemucca, Reno, and San Francisco,
$80,060.
The new mining-law has been received with a good deal of favor, and
about fourteen patents for mines and mill-sites have been applied for in
the districts above mentioned during the year.
Below I give the bullion-product of Humboldt County for 1873, as
ascertained from the shipments by Wells, ]fargo & Oo. 7s Express. It
should be remarked that in the amount given for Winnemucca there
is only included the btrilion which comes from that county, and not the
amounts passing through from Idaho. At Golconda there is no assaying done, and the values given are therefore estimated. The Rye Patch
bullion is all from the Rye Patch Company's mill; that company had,
however, a good deal of ore worked at Winnemucca, so that its product
is really higher than given in my statement. The exact amount so
worked at Winnemucca I am, however, unable to determine.
B~tllion-product

of Hu m boldt Courn,.ty, Nevada, fm· the year 1873.
Unionville:
Januarv ...............•.. __ •............. $19, 465 42
February ... _...... _........ _.
26, 515 23
March . _...... _ ............ __ .. _.. _..... _.
29, 723 35
April . __ ..... __ .... _...... _. _.. _.. ___ . . ..
23, 142 50
May _........... , _. _................... _.
26, 297 06
June ....... _. __ ............ _........ __ ...
16, 593 81
July . . . . . . . . . . . . . . . . . . ....
20, 332 87
August ...... _................ _. .. .. . .. . .
20, 903 09
Septern ber ............................. _..
18, 049 34
October .. _... , .. _............. _..... _. . . .
20, 016 48
November .....•.. _•.. _. . . . . . . . . . . . . . . • . . .
21, 151 85
December* ....... _... _.......... __ .. . . . . .
9, 882 33
----$252,373 43
J

u
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.....

_..

_

•

•

•

•

•

•

•

,. The Arizona Mill was repairing most of the mont.h.

CONDITION OF THE MINING INDUSTRY-NEVADA.

Mill City, (mostly from Central district) ................. .
Winnemucca ......•.
Golconda:
April ...........•........•.........•.....
$200 00
1\ilay ...................•............•....
400 00
June . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . ... .
210 00
July . . . . . . . . . . . . . . . . . . . . . . . ............. .
400 00
August .................................. .
600 00
October ........................ ~ ........ .
1,100 00
200 00
November ......................•.........
December ............................... .
300 00
n ••••••••••••••••••••••••••••••••
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$7,395 00
93,935 00

3,410 00
Rye Patch:
January ..............................•..•••
February ................. _...........•...
March . . .. . . . . . . . . . . . . . . . . . . . . . . ......... .
April .................................... .
May ... .. ...... - .. - . - . - . - - . - - - - - - - - - - · · · · ~Tune ............................ .......... .
July . _ .................................. .
August .. . ............................ - .. .
S~ptember ...................•............
October ........... , ......•...............
November _.. ............................. .
December ..............•.................

6,712 93
5,234 00 .
10,144 00
13,251 00
23,813 00
6,511 00
8,328 00
7,939 00
7,723 25
19,831 35
15,400 00
9,650 00
- - - - - - 134, 537 53

Oreana:
April .................................... .
May . . . . . . . . . . . . . . . . . . . . . ............... .
June .•................. ..... - ... -- .. - .... July . . . . . . . .............................. .
August ............................... - - .
September ... ~ ........................... .
October ............ - ....... . ............. .
November ................................. .

2,550
2,250
2,800
1,135
1., 350
800
775
825

00
00
00
00
00
00
00
00
12,485 00
504,135 96

The amount and value of ore shipped to San Francisco for treatment
is not ascertained. It represents certainly several hundred thousand
dollars.
ELKO COUNTY.

The production of tl:fts county has fallen off considerably during the
year. The gross yield of the ores for the :first quarter of 1873 is
given by the county assessor as $46,979.43; for the second quarter as
$102,534.60, while tailings producing $2,800 have been worked. Of the
two smelting districts, Railroad and Spruce Mountain, only the former
has continued to furnish bullion.
Spruce 1llou·ntain district has lain idle during the whole year, the
Ingot :\fining Company having failed to make its mines remunerative.
Their large deposits of ore, the only ones so far opened by them to any
extent, carried ores of too low a grade to pay for smelting for themselves; and the Fourth of July mine, which carries ores of a higher
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grade, was not opened sufficiently, before the means of the company
were exhausted, to furnish as .much ore .as would have been required to
produce, mixed with the other materials, a paying bullion. I understand that the company is trying to raise additional capital, and that now,
warned by former experience, it will first develop the richer mines, before
going into costly smelting experiments with inadequate ores.
Through the courtesy of Mr. J. E. Clayton I am enabled to supplement my last year's report on Spruce Mountain district with the following description :
Spruce Mountain is an isolated range, some twenty miles long from
north to south and four to ·six miles broa<l. The central ridge is well
covered with pine and fir timber; and the foot-hills on the west are
densely covered with pine, juniper, and mountain mahogany, so that, as
far as the supply of fuel for reduction-works is concerned, the district
is well provided for years to come. The geological formations occurring
on this range are: first, rhyolite and other porphyries, which have
broken and upheaved the sedimentary strata; secondly, quartzite, occurring in brecciated beds in the foot-hills; and thirdly, strata of limestone
and shale of the thickness of nearly a thousand feet. The porphyry bas
broken through these sedimentary strata and occurs in dikes as well as
in the shape of intrusions between and parallel to the strata. The general strike of the limestones and shales is north and south; but in different parts of the district both strike and dip vary greatly. Generally,
the strata on the east flank of the range dip with-the slope of the hills
toward the east. On the west side, the stratified rocks are very much
tilted and folded, and occur frequently in detached masses. They dip
and strike here in various directions and at different angles; and in
most cases the latter are closely related to the positwn and direction of
the porphyry intrusions.
Most of the ore-deposits .of the district occur in the lime ~trata, near
the porphyry; and the largest and most important are conformable in
strike and dip to the limestone. beds. There are a few instances, however, where the ore-sertms are found alongside of porphyry dikes, thus
forming contact-veins. The ores are mostly decomposed lead-ores, in
which the carbonate of lead is predominant; galena is, however, found
occasionally, and wulfenite, or molybdate of lead,. is met with here and
there. Very often there is a large amount of quartzose and earthy
gangue mixed with the mineral constituents; but there is nothing present that would render the ores refractorv. The value of the ores in
silver varies greatly, but the grade of the~largest masses opened so far
is very low. As a rule the small veins contain the richest ore.
Of the mines, the one most extensively worked so far is the Latham.
It is situated on the summit of the mountain-range, in a low sag, north
of the high tim berecl ridge from which the district takes its name. The
reductiou-works and the town of Sprucemont are one and a half miles
south west of ·t he mine. The mineral deposit here lies between, and its
dip and strike are conformable to, the line and shale strata. The strike
of the outcrop is nearly east and wes-t, and the dip varies from 10 to 30
degrees north.
Some 200 or 300 yards south of where the principal works are located,
a large dike of rhyolitic porphyry cuts obliquely through the mountain.
Here the strata have been raised, dipping away from the porphyry on
each side. .A. shaft 108 feet deep bas been sunk on the summit. The
first 30 feet passed through ore; then followed 18 feet of calcareous shale,
when a second bed of ore, 7 feet thick, wa~ encountered. Next followed
30 feet of limestone strata, below which a -stratum of ore 3 feet thick
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was found. .A fourth bet1 of ore, the outcrop of whjch is seen near the
mouth of the tunnel, will very likely be struck in the shaft, if sinking is
continued. All these ore-ueposits are conformable in strike and. dip to
the limestones. With the exception of the shaft and the lower tunnel,
the principal work bas been done on the outcrop of the main ore-deposit.
At the surface the ores were much mixed with earthy matter; and it
was here almost impossible to separate the mineral-bearing portions
from the waste, by hand-sorting; but as depth was attained, sorting
became much easier. In the large surface-cut there is a thickness of
more than 30 feet of ore in sight, yet the roof or banging-wall of the
mass bas not been reached. In the two smaller beds, mentioned as
having been cut in the shaft, tllere appears to be much less gangue
mixed. with the ore than in the large one.
Near the mouth of the lower tunnel a small ore-deposit, called the
Carnaghan lode, was pierced. The ore it contains is considerably richer
in both lead and silver than that from the large ore-beds. It is said to
assay from 40 to 50 per ·c ent. of lead and 30 to 50 ounces of silver per ton.
An incline, which has been sunk on the vein below the tunnel floor to a
depth of 20 feet, shows the mineral to be from 1 to 2 feet thick.
The Fourth of July mine is situated one-half mile southeast of the
Latham, and on the eastern slope of the high timbered ridge. The ore
has not yet been found in place in this locality; but a considerable
amount of float-ore, mixed with the debris from the mountain-side abo,e,
indicates that the deposit is not far off. .All the ore found so far is
much richer in silver and lead than what has been taken from the other
deposits. A tunuel has been driven iuto the hill in search of the ore
deposit in place, for a distance of 230 feet. It runs all the way through
detritus aud broken ground, scattered through which pieces of ore were
found continually. Prom the tunnel floor two winzes have been sunk,
respectively, 15 and 25 feet deep, neither of which has found_ solid rock.
The Fierro lode is an immense lode of iron-ore running east and west
and standing vertically. It is distant about 200 feet from the Fourth of
July mine and north of it. It is a contact-vein oetween the limestone
anu a porphyry dike. Here and there it contains bunches of good leadore. No work of exploration has been done on this vein, although it is
quite likely that larger bodies of lead-ore may be found in it.
The .Agate and Dubuque locations are situated about three-fourths
of a mile southwest of the Starr King Company's furnace, in the eastern
foot-hills of Spruce ]\fountain, a.nd nearly two miles southeast of the
Latham mine. They seem to be only small pockets of ore in limestone.
Tbe Columbia lode is situated on the north slope of an east spur of
the mountain, about a mile east of the Fourth of July. It is a contact-vein
between prophyry on the hanging-wall and limestone on the foot-wall.
Its strike is northeast and southwest; the dip being about 70° south·
east. The ore is carbonate of lead, mixed. with oxide of iron, and containing occasional staifts of oxidized. copper-ores. Very little work has
been done on this 'rein, though its general appearance, and its similarity
to the Grecian Bend vein, tue principal location of the Starr King Company, would warrant a more thorough explanation.
Railroad district.-For notes of mining operations in this district, I am
indebted again, as in former years, to J\Ir. J. \""V. Hussey~ superintendent
of the Empire City Mining Company, the works of which, at Bullion,
are the center of activity in the district. Of the mines belonging to the
company, the Last Chance has been most thoroughly developed, having
a shaft in tbe middle of the claim, 210 feet deep, intersectetl by the Last
Chance tunnel at the bottom and. by an upper tunnel, 90 feet below the
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shaft-mouth. The stope worked out above the upper tunnel is 23 feet in
length, l>y 5 to 24 feet in width-this being the whole thickness of the
vein. The ore (carbonate of lead and galena, with copper-ores) ranged
from 25 to 170 ounces silver per ton, the greater part carrying between
35 and 50 ounces. Between the two tunnels, the ground worked out is
30 feet long, 20 to 45 feet wide, and about 60 feet high. Considerable
masses of copper-ores are still standing, which cannot at present be
profitably treated. The quality of the mass will be tested from the
tunnel below. In this tunnel a winze has been sunk about 70 feet,
showing alternately predominant ore and waste rock. At the bottom it
has been widened to an area 35 feet wide by 14 "feet long, without fin cling the wall-rock. The ore in the bottom is not of high grade, but is
favorable in character, assaying, as an average, 45 ounces of silver and
22 per cen.t of lead, (largely galena,) and carrying considerable amounts
of pyrites. The dumps contain about 200 tons of ore, which has not been
treated, on account of its contents in copper rendering it unsuitable for
the process now employed, except when mixed with iron pyrites and
melted so as to form matte.
Another of the company's mining operations, the Hussey tunnel, cuts
the location of Lone, True, and Red Jacket, different strata of the same
lode, which is said to be fully 60 feet in width. Four strata have been
worked. The first, lying on the foot-wall, is irregular as far as worked,
namely, 15 feet above the tunnel, and, by shaft, 20 feet below. The ore
above the tunnel averaged 50 ounces per ton; below, it is of higher
grade. The stratum in bottom of the shaft is from 6 inches to 2 feet
in width. The second stratum has been worked 40 feet above the
tunnel, and partially 80 feet below. It a\eraged fuliy 5 feet wide, and
carried 80 ounces silver per ton. Several hundred tons have been taken
from it. The ore now in the bottom of the shaft is 1 foot in wid.th.
Stratum No. 3, showing ore of the same character as No. 2, has been
worked 15 feet above the tunnel and 75 feet below. The air is very bad
in the bottom of this shaft-the only place where bad air has yet been
found in the mines. Stratum 3 feet in bottom, partly ore and partly
gangue. Stratum No.4, 10 feet from No.3, has been worked 20 feet
above tunnel and 60 feet below. This strata is the widest yet found in
the Hussey tunnel, and carries both the low and high grade galenas,
varying from 30 to 100 ounces silver per ton. The ore is at least 10 feet
in the bottom, one-half of which is galena; length not ascertained. A
shaft is to be sunk in the main tunnel to strike tbis body, through which
from 10 to 20 tons can be raised daily. There are various strata of ore
in this tunnel from 1 inch to 6 inches in width, still running into the hill.
Experience has taught that these are liable at any time to widen.
The Elko tunnel was purchased this year by the company for $1,000.
It enters the hill100 feet below the Hussey, and cuts the same vein at
a distance of 137 feet, at a point 160 feet farther west. The vein is here
filled with ledge matter, small stones, mixed with bowlders of ore. The
ore, 25 tons of which were taken out, resembJes the ore of La~t Chance.
A contract was let in December to run the Empire City Mining Company tunnel 250 feet into the hill. This tunnel is located at the lowest
available point on this side of the mountain. It will cut all the \eins
about 400 feet from the surface, intersecting the llussey-tunnel Yein
about 200 feet and the Last Chance 430 feet from the tunnel-mouth.
The cost of running this tunnel by contract is $4 per foot in ledge matter, $6 in porphyry, $15 in bard limestone. The Elko tunnel is contracted at $8 per running foot.
'
Smelting operations are carried on under numerous disadvantages,
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chiefly the lack of suitable floating capital and the delays incident to
obtaining the proceeds of bullion shipped. Mr. HuRsey gives, in a report
prepared for submission to the company April1, 1874, the following summary:

•

As my last report stated, the blast used in 1872, for running the furnace, was produced by a Sturtevant blower. The capacity ·of the furnace with that blower was 16
tons per day. Mr. Hahn, who was at that time employed as smelter, suggested that
the blast was not strong enough, and, being convinced of that, I onlered a No. 4 Root
blower, which replaced the Sturtevant. By this means the ore was increased to 25
and 28 tons per day, and the amount of charcoal used for smelting decreased from 40
to 30 bushels for the ton of ore.
Mr. C. Weberling, who was in charge of the works while I was in the East, attempted to start the furnace ere my arrival, but owing to a breakage iu the machinery, which had to be sent to San Francisco for repairs, did not succeed until my
arrival on the ground. vVe commenced running the furnace on the 26th day of May,
and it ran forty-nine days. The products of this run, as well as of the runs made
afterward, with the expenses incurred in producing the bullion, will appear in a paper
attached hereto. This run demonstrated one fact-that the copper in the ore was
detrimental to the easy reduction of the ore; also causing a decided loss in the bullion
itself, for the refineries would find much more dross than the amount of copper contained.
One t,hing was gained: that was the impression that a proper supply of pyrites of
iron would effectually clear this copper from the lead. A small supply of poor pyrit'3s
was obtained from the west side of the mountain, and its use confirmed the impression,
though entire separation was not fully attained. The importance of th e pyrites being
now demonstrated, I visited Cortez and Battle Mountain districts to obtain it. I procuret.l from Cortez an ore formed about equally of pyrites of iron and ga lena, carrying
60 ounces of silver per ton. This ore proved very satisfactory, and if it could be procured in quantity at a reasonable price, would leave nothing to wish for. The next
season will determine whether the supply can be bad there or not. Th e ore from
Battle Mountain was pure pyrites of iron, carrying 10 to 15 ounces of silver to the
ton, and its use was satisfactory. By the use of this pyrites au increased quantity of
copper matte is produced, and the bullion is free from copper. The additioual cost of
the smelting is the cost of the pyrites. When the galena in the ore is abundant, little
or no pyrites is used. We expect to treat, the coming year, ores containing a greater
percentage of copper than have yet been treated. Some of the last bullion produced
contained copper, but it was owing to the fact that we did not always have pyrites on
baud.
Many obstacles were encountered in starting the furnace for the seconu run. The
ores bad changed somewhat, and that change was not fully appreciated until smelting
commenced; then the furnace got plugged up with an "iron sow." It was blown out,
the ''sow" cut out, and furnace started; again the same difficulty was encountered.
It was now determined by Mr. vVeberling and myself to ascertain if otiler means
could be found to free the furnace without stopping. I had just received the coke
ordered from Pennsylvania, and directing the free use of that, with charges of galena,
in the course of eight days the furnace was clear, and I apprehend no danger from
that source again. The cost of these experiments over and above the ordinary cost of
smelting I should estimate at $5,000, and the result of the trial was as follows: Tho
quantity of fuel previously used to each charge of ore was two bushels of charcoal.
'l'he ore smelted in twenty-four hours by its use was from 25 to 28 tons. The cost of 12
pounds coke equaled one bushel of coal; by substituting the 12 pounds coke for one
bushel of coal, the amount smelted in twenty-four hours was from 30 to 35 tons,
making a diffuence in favor of using one-half coke of fully 20 per cent. in favor of
coke. I have reason to believe that a still better result than that will be reached by
the use of more coke.

The base bu1lion produced was sent to Balbach & Son, Newark, N.
J.; Selb,y & Co., San Ftancisco ; the Chicago Smelting W orkR, and the
Montgomery Works, at Bloomfield, N. J. The total net receipts from
41 car-loads, amounting to 419.89 tons, was $78,683.06, from which I
infer that the average assay value of the bullion in silver was about $170.
Another enterprise in Railroad district is the Webfoot mine, owned by
a San Francisco Company, Mr. A. J. Raulstone, superinten<leut. The
shaft is 100 feet deep, and 129 tons of ore, extracted during the year and
smelted by the Empire City Company, yielded 43 tons of base bullion,
assa;}ing 165 ounces of silver to the ton. This ore was smelted with
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extraordinary ease. In the last ten hours of the run, 8 tons of bullion
were produced.
Some 300 tons ·of siliceous copper ore, assaying about 24 per cent. of
copper, were shipped during the year from this district. The veins
promise well, but need to be more thoroughly developed in depth.
Cornucopia district is a new district, which bas come into notice during the year. It is situated 75 to 80 miles north of Carlin, on the Central Pacific Railroad, and about 45 miles west of Cope district. The
ledges are reported to occur on the contact between slates and limestone, •
and to carry exceptionally rich ores. The fact that many of these ores
assay over a thousand dollars to the ton in sikrer, and some gold, has
created a considerable local excitement. Only smaU lots of ore, bowever, have been tested during the summer with what are claimed as
highly satisfactory results. So far, the ores are decomposed milling
ores, and very few sulphurets have as yet been found. During the
winter the ledges were to be developed, and if they should hold out in
size and Yalue, western capital was said to be reaoy to bring milling facilities into the district.
WHITE PINE COUNTY.

For notes on this county I am indebted to Mr. A. J. Brown, of Ham·
ilton.
·white Pine district.-A review of the mining operations in this district for the past year shows a notable falling off in the number of mines
worked, and consequently a diminished yield of bullion as compared
with form er years. Five mines only have produced bullion during the
year, viz, the North Aurora, Original Hidden Treasure, Edgar, Caroline,
and French. A few tons have been scraped together by " chloriders,"
but much less than in former years, as there have been no facilities for
working custom ore in small lots. There were produced in the district
since the 1st of January, 1873, 13,840 210~0 tons of ore, which yielded, together with 5,930 tons tailings reworked at the mills, $502,532.
This marked depression in the mining industry can be readily traced,
partly to the exhaustion of the large bonanzas found near the surface in
the leading mines and the failure to prospect for others in depth, and
partly to the passing of several mines into the possession of two large
companies. The South Aurora Company has done some further prospecting during the summer with their diamond drill, a system of prospecting losing favor in this district, as it is found to be unrelialJle. In
these limestones it often passes through bodies of decomposed stuff,
without bringing either core or pulp to the surface. Most of the ore
bodies so far found in Treasure Hill have been much decomposed;
hence it was in the very place where a core was required that none was
produced by the drill.
The 60-stamp International Mill, destroyed in August, 1872, has been
replaced by one of 30 stamps, with all the latest improvements in mill
machinery. It has proportionally a greater crushing capacity than the
one destroyed, and is otherwise far more efficient. It started on the 1st
of December, 1873, with 1,200 tons of ore on hand at the mill, and 800 at
the mines. Its daily capacity so far has been 45 tons per day. The Stanford (30 stamps) and the Manhattan (24 stamps) are the only other ore
mills that have run during the year. The tailings mill at Shermantown
has run constantly for the last four months, producing bullion worth
$300 per day.
North Aurora.-Early in the year an entirely new body of ore was
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found in this mine at a depth of 240 feet from the surface, in hitherto
unexplored ground. From this bonanza there have already been extracted 8,000 tons of ore, 6,046 tons of which were worked at the Stanford Mill, giving a gross yield of $298,892.82, or about $49.41 per ton.
From all appearances there is ore enough still remaining to keep the
company's mill at work for one year at least. This body of ore is situated
at about the center of the mine between the Risdale and Lady's chambers and will probably eventually connect them, thus forming a continuous ore-body from the Ward Beecher Consolidated to the south part of
the South Aurora mine, a total distance of 2,000 feet north and south.
The present working level is 260 feet from the surface, but adrift from the
main shaft taps the ore 50 feet deeper. The extent of tllis body cannot
yet be determined; but the indications are good for an extensive orechamber at that depth. The space already worked out in this part of
the mine is 180 feet in length, 80 feet wide, and 25 feet high. The
material as it eomes from the mine consists of about one-third waste and
two-thirds ore, and is sorted by throwing out the large pieces of lime
and spar and sending the remainder to the mill. About seventy men
are employed in the mine, and ten at sorting the ore. The wages of
miners and sorters are $4 per day; of shovelers, carmen, &c., $3.50.
Edgar.-This mine has been worked by several difl'erent parties for
the last four seasons, but witlwut profit to the owners. During the past
summer, however, a greater depth has been attained, and a marked improvement both in the quantity and the quality of the ore extracted has
been the result. A vast amount of ore is yet in sight in this mine, that
will give a pulp assay of $45 per ton, but the percentage of silver saved
in the mill is so low that the company appears to be discouraged, and
has closed the mine indefinitely. Negotiations are pending with the
South Aurora Company for the purchase of the property. Should they
succeed in getting it, there is no doubt that with the Stanford 1\lill, and
the careful management that has characterized that company's affairs
in this district, the property would soon be put upon a paying basis.
The ore-body known to exist is 300 feet in length by 90 feet in breadth,
and its depth is unknown. In fact the mine is fully the equal if not the
superior of the North Aurora, in point of reserves.
\Vheeler TunneL-This tunnel belongs to the 0. H. Treasure Company,
and was run with a view of prospecting that mine in depth. During the
summer drift.s have been run north and south on ledge matter for about
150 feet. A large body of brecciated stu:fl', mixed quartz, spar, and
lime, has been found; but the grade is too low for any practical purpose.
The depth below the highest point of Treasure Hill is claimed to be
600 feet. ~o survey bas, however, been made, and I am inclined to
think that the depth is overstated. Prospecting is still going on with
encouraging indications. A small quantity of ore has been taken from
the Original Hidden Treasure during the season, but the mine may be
considered completely QX.hausted.
Silver Wave.-The main shaft on this mine bas been sunk to a depth
of 300 feet from the surface, and a drift extended 50 feet southeast, without finding anything of value.
Sheboygan and Copper Glance.-No work has been done on these
mines during the year. A United States patent bas been applied for, and
work will probably be resumed next spring.
1\farnmoth.-A prospecting tunnel is being run to strike this mine 300
feet under the croppings. Its present length is 150 feet, and some favorable indications have been found. About one-half of the tunnel is in
quartz, assaying $25 to $30 per ton.
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The Mobile Consolidated is a base-metal mine, situated near the eastern base of White Pine Mountain. The vein is about 3 feet thick and
courses east and west, with a southerly dip of 76°. This mine has been
opened by a tunnel along the course of the ledge 300 feet in length;
also by one shaft 60 feet deep. The principal ore found is cerussite,
varying in color from pure white to dark gray. It yields from 45 to 60
per cent. of lead, and from $15 to $400 in silver, with a trace of gold.
Caroline.-This mine still continues to be worked profitably. The
vein bas lately increased from the usual thickness of about 3 inches
to nearly 1 foot. The ore is a smelting ore, and varies in value from
$150 per ton for second to $800 for first class. It is hauled to Eureka
and sold to the Richmond Company.
Frencb.-This mine employs two men on an average, and pays gross
about $12,000 annually. It has been one of the most profitable in a
small way, in the district. The vein lies nearly horizontal and is very
irregular, varying from a mere seam to 2 feet in thickness. It has heretofore been found in a thin bed of white limestone, overlying stratified
calcareous schist. It has been traced to the line of contact between the
two formations, which it appears to follow, dipping with the schist to
the southwest. Lately this mine has developed a fine body of ore 4
feet thick, which corresponds with the schists in dip and strike. The
ore is the richest ever found in the mine, and is estimated to be worth
$1,000 per ton.
Several base-metal mines have been worked in a small way for parties in New York, but I am not apprised as to their intentions further
than that rumor has it that they will erect furnaces during the next
summer.
Parties have been prospecting for coal for the past two years in the
low range of mountains known as Pancake Mountains. It is situated fourteen miles from Hamilton, near tbe road to Eureka. The enterprise has at present the appearance of being quite successful, at
least it is reported that coal of fair quality has been found in a vein
4 feet thick. A depth of 200 feet on the vein has been reached by an
inclined shaft following its dip. A considerable quantity of water has
been encountered, which will prevent further prospecting without the
aid of machinery. According to some e·x periments made on a small
scale, the coal cokes. Should further developments prove the formation
as extensive as anticipated, the discovery will prove of incalculable
value to the smelting interests of Eureka and other base-metal districts
in Eastern Nevada.
Cottnty assessor's rep01·t of ore worked in WhUe Pine County for the quarter end'ing Mm·ch
31, 1873.
Name of mine.
Columbtis ----··. ···-····---·
Hays ...... . ..... ·-·---·----Iceberg, South ... __ . _. __ .. __ .
North Aurora ...... ------.__
'l'ailings .... _......... _. . . . . .
Piermont . .. .. . .. . .. . . . . . . .. .
SilverPlate ..................
Total tons of ore ..... _.
Tailings ........ __ .... __ .....

Tons.
11
5

4

604

Pounds.

Dollars.

24!)

881
825

680
1, 000

6

1, 500
220

1, 051

1, 640

33, 425

5, 000 . _.... _•. _

Robinson district.

344

25, 062
5, 000
5, 947
367

5, 000
420

;Remarks.

5, 000

Piermont district.
Average value of ore per ton for first quarter, $31.80.
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County assessm·'s repm·t of ore wo1·ked in White Pine County fm· the qnarter ending June
30, 1873.
Name of mine.

Tons.

Pounds.

Dollars.

Remarks.

---------------------1-------------------l-------------------------------(.Jaroline .....•. ....... .... ...
10
Columbus...................
7
1, 500
North Aurora................ 2, 952
1, 000
Hercules Gate................
1
Industry..................... . . •.. . . .
500
Rattler's.J~....... ..........
1
300
Silver Plate..................
11 .••.••.•..
French . . . . . . . . . . . . . . . . . . . . . .
13
500
Ward Beecher Consolidated.. 1, 606 .•.•......
Total ore crushed ...•..
Trinity tailings .•••..........

4, 604

819

300 . - - .. - - - - .

2,100
520
148, 690
129
175
1, 218
741
3, 585
20,722
177, 881

Worked at Richmond Furnace, Eureka.
Hercules Gate district.
Ruby Hill, Schell Creek district.

Average value of ore per ton for the qu;r.
ter, $38.20.

951
178,832

County assessor's 1·epm·t of ore worked in White Pine County for the quarter ending September
30, 1873.
Name of mine.

Tons.

Pounds.

Dollars.

Barras Marcus .............. .
Blair & Banner ....•.........
Bradshaw ................... .
Columbus ........... : ....... .
North Aurora ...........•....

1
6
3
2
2, 606
119
6
4
49
5
6
2
15
34
1
2
1
10
1, 906

1, 000
1, 000
180

242
400
157
178
106, 854
16, 034
300
239
1, 009
530
542
228
474
1, 482
132
444
145
665
32,756

::::::

~!~~:::~~- ~:: ~
~:::::::
~gg~t~~ ::::::::::.::::::: ~::

Rescue Duquete ....•........
i:ianchez ..................... .
Shepardson ................. .
Silver Plate .......•.•........
Silver Star .........•.........
Silver Wedge .............•..
Spaulding ..........•••......
South Aurora ............... .
Do ............... . .... .
Ward Beecher Consolidated ..
Total ................. .
Tailings ............•.•......

15

M

1, 000
400
400
1, 500
800
600
1, 700
200
850
130
700

- - ____.__ - - 4, 784

1, 250

162,811

...............

2, 926

......... ..............

165,737

600

- - - - - - -----

Remarks.
By chloriders •.

Cherry Creek district.

Cherry Creek.
Do.

Average yield for the quarter, $34.47 per
ton.
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County assessor's repm·t of m·e worked in White Pine County jm· the quarter ending Decembm·
31, 1873.
Name of mine,

Tons.

Battery·-----.----.------. __ .
60
Caroline _...... _........... _.
14
Chance . _.... .. . . .. . . . . . . . • ..
12
Eberhardt and Aurora ... _.. . 1, 123
Exchequer ...... ___ .. -----..
55
Flagstaff . .. . . .. . . .. . .. . .. . ..
3
Hays ............ ·---------100
Do . ......................
40
Maryland....................
92
McMahon...................
80
Mineral City ........ _........
35
Nutmeg-------------........
10
0. H . Treasure ... __ .... _.. _. .
263
Silver Star...................
30
Victoria -------·········---- · ---··-··
Chihuahua .. _......... .. .. ..
300
Dictator . _.......... _...... _.
6
Lookout ................. _...
2
Scott ........... -----------5
SilverStone..................
6
French ... . .............. _...
41
Ward Beecher Consolidated.. 1, 044
Ward Ellis . ..................
20
Watson Tailings.............
20
Wande ........... __ ..... ... .
4
Total . ____ .... __ ... ____
Tailings··----- ..... --·-----·

3, 369

Pounds.

Dollars.

1, 000
400

I, 530
2, 470

1, 000
1, 000

900
36, 913
6, 342
25tl
1, 874
501
16,202
1, 200
1, 000
500
5, 884

}, 440
1, 600

800
250
1,

200
800
250

135
5, 984
472

350
286
::196
5, 998
19, 645
642
234

100

452

400

118,608

30 ·----- ----

930

.. ------ .. - .... ---

119, 53$

Remarks.

White Pine district.
Cherry Creek district.
White Pine district.
Cherry Creek.
Robinson district.
Do.
Pirft;o district.
Scbell Creek district.
Robinson district.
Schell Creek.
White Pine district.
Cherry Creek.
Base, White Pine district.
Ruby Hill, Schell Creek district.
Do.
White Pine district.
Do.
Robinson district.
Do.
Average value of ore for last quarter, $35.17
per ton.

Robinson district.-Mining has not been as actively carried on in this
district as was anticipated in -the commencement of the year; nor has
it been attended with the amount of success which the size of the lodes
or deposits and the grade of the ore would warrant us in expecting.
Yet, upon the whole, there has been considerable progress. The idea of
reducing the ores by smelting bas, after numerous partial failures, been
about abandoned for the present. An attempt has been made b,y the
Watson Company to work them in the ordinary Washoe stamp-mill,
without chlorination, but with very indifferent success so far. It is
lately claimed that some entirely new process has been introduced,
which is completely successful.* Probably another year will witness at
least a partial return to smelting, as by far the largest portion of the
ore so far found contains too large a percentage of lead, iron, and
other minerals to be successfully reduced by any other method.
Altman.-Work bas been actively carried on in this mine during the
past year, and a body of vein-matter, 800 feet in length by 250 in
breadth_, and 300 feet in depth, bas been developed. The main tunnel
is 800 feet in length, and taps the ore 250 feet from the surface. Several
side-drifts, aggregating some 300 feet in length, connect it with the
bottom of the main shafts. There are eleven shafts in all, some of
which are mere prospect holes of from 30 to 60 feet in depth. But
three or four of them reach a depth of from 100 to 180 feet from the
surface. There are about 2,500 tons of ore on the dump, said to average -i n the neighborhod of $45 per ton.
The Hays mine is opened to a depth of 300 feet from the surface.
The prospect is not encouraging. The ore-bodies so far found are mere
*The new process consists of an infusion of the bark of the mountain mahogany,
freely used in the amalgamating-pans. One would think the time for such experiments should at last have passed away.-R. W. R.
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pockets, and the ore is of low grade and refractory. The Watson 1\fill
has a contract to crush five hundred tons of ore. The first effort at
working the ore was a complete failure, but lately considerable bullion
has been forwarded to San Francisco on the mine's account, and a complete success is claimed.
Watson Company.-This company was organized in San Francisco in
May last for the purpose of working the extension of the Bass and tlle
Katie mines. They have also built a 10-stamp mill near Mineral City,
partly for the purpose of reducing their own ore and partly for customwork.
The Katie mine is opened by an incline shaft, sunk about the center
of the claim, to a depth of 100 feet from the surface, at which point
drifts are started both ways along the course of the lode. The ledge
is about 10 feet in thickness, but the ore is of very low grade, and will
not average over $25 or $30 per ton. As is usual in this district, the ore
is characterized by a predominance of iron oxide.
Ward Ellis.-This is another new incorporation. A few tons of the
ore reduced at the Watson Mill yielded at the rate of $75 per ton.
The Lamb mine has been opened to a depth of 80 feet by a -vertical
shaft. A small quantity of the ore worked at the Watson l\fill yielded
$60 per ton.
The :Miami (copper) has a shaft near the center of the claim, 70 feet
deep. The vein at that depth has widened to about 4 feet. The red
oxide and native copper found near the surface have been gradually
replaced by black oxide in depth. At the present depth a considerable
body of water has been encountered~ sufficient to preYent further prospecting without the aid of machinery. The water appears to cont::~in sulphate of copper in solution, as iron left in it is quickly coated with copper, and one week was quite sufficient time to convert the hoops of the
hoisting-tub (left accidentally in the shaft) wholly into metallic copper.
The Burnside (copper) is situated near the last named, and bas been
opened by an incline, 80 feet deep. The vein is about 3-2- feet thick,
courses nearly east and west, and dips south. The ore is mostly malachite, with occasional specimens of black and red oxide. (Black oxide
is a mixture of oxide of copper with sulpburet.)
Troy district.-This district is situated in tbe \Vhite Pine range of
mountains, about eighty miles south of Hamilton. It was discoYered
and organized in October, 1868. In the following summer all the mining property in the district was purchased by a company in Yorkshire,
England, which has prosecuted work on the property continuously mTer
since, but unfortunately with only indifferent success. A fine 20-stamp
dry-crushing mill, with Stetefeldt furnace attached, was erected near
the mines during the summer of 1870. It has, however, been idle most
of the time since its erection. Several attempts at working the ore have
resulted unfavorably. The quantity of silver in the ore was not sufficient to pay e-ven the e~pense of milling. The lodes are encased in a
dark, argillaceous shale, and conform to the stratification both in dip
and strike. The two principal veins so far exploited are the Troy and
the Gray Eagle. These have been fully explored to a depth of 300
feet from the surface, and show well-defined, strong veins, -varying in
thickness from 2 to 5 feet. The ore consists almost wholly of zinc
blende. Hand-specimens contain 50 per cent. of zinc, with a small percentage of copper and iron pyrites. It is claimed that as depth is attained, the percentage of silver has increased, so that there is some
hope of the property becoming remunerative eventually.
Cherry Ot·eelc district.-This district was discovered and organized in
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September, 1872. It is situated on the eastern slope of the Egan Mountains, about five miles north of Egan Canon. The formation has bet>n
upheaved by the intrusion of granite in Steptoe Valley, on the east side
of tile range. Overlying the granite are two belts of quartzite, with a
narrow intervening belt of micaceous slate. The upper quartzite contains the lowermost or exchequer mineral belt. The ore in this belt is
found in segregated masses, without any indication of a ledge form,
such as a banging or foot wall. West of and overlying the upper quartzite is a belt of limestone, about 2,000 feet in thickness. '11 he second
mineral belt lies along the upper portion of this limestone belt, or bet\-vt:'en it and the overlying shale. West of be last-mentioned shale is
a thick belt of limestone. The mineral belts, so far as traced, extend
along the range to the north about six or seven miles. The ore consists
of various compounds of silver, gold, copper, antimony, and lead; and,
except near the surface, where oxidation bas taken place, will prove too
refractory for the ordinary \!Vasboe process ..
The district promises well for the future, the ore-deposits being large
and fairlv defined.
Exchequer.-Tbis mine is situated in the quartzite, and appears to be
a segregated mass, with nothing characteristic of a vein abmit it. The
ore so far found averaged by assay about $250 per ton. about 50 per
cent. of which was saved by mill-process. The mine was sold in September to A. H. Hagadorn and others, who erected a 5-stamp mill toreduce the ore. The company is known as the Rye Patch Company. It
is said that the mine bas yielded bullion enough to repay the first cost.
It is now worked out, and the mill is reworking the tailings. The mine
is being energetically prospected, and there is a fair chance that other
bodies of ore may be found.
Victoria.-This mine was one of the first located. It is situated about
four and one-half miles north of Cherry Creek, and is considered one of
the best in t,he district. Its strike is north and south, dip west. The
vein matter is 20 feet thick, with an ore-streak of about 4 feet, 2 feet of
which is quite rich. The inclosing rocks are said to be porphyry. The
developments consist of two shafts, one about 60 feet deep, tlle other
25 feet, also a tunnel, run along the hanging-waH of the lode for 100
feet. ~-\.ssays range from $50 to $6,000 per ton. The ore contains antimony, copper, and lead, associated with the silver.
Geueva.-This ledge is about 15 feet in thickness, and crops boldly the
whole length of the claim. It lies between the quartzite and limestone,
the latter being the hanging-wall. The lode is opened by a shaft 30 feet
deep. The ore contains a large percentage of gold, and assays range
from $50 to $2,000 per ton for selected specimens. Selected ore from
most of the mines in this district will probably work from $100 to $500
per ton, but the great mass of the ore will not exceed $30 per ton. The
above lodes belong to the low belt. There are a number of others of
fair promise, but so little developed that no estimate of their value can
be formed.
The Pine-Nut mine is situated in the upper belt, about three and a
half miles west of the town of Cherry Creek, and near the summit of
the range. The hanging-wall is limestone, foot-wall quartzite. The
course of the deposit is northeast and south west, or diagonally across
tbe general course of the mineral belts. Developments consist of an
open cut and shaft about 30 feet deep. The vein is not well defined,
either near the surfaee or at the bottom of the shaft. Much of the ore
is rich, assays ranging from $60 to $5,000 per ton. There are about
100 tons on the dump.
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The Tea-Cup rum; north and south and dips to the west. The foot-wall
is shale, the hanging-wall limestone. The developments consist of an
inclined shaft, following the dip of the lode for 120 feet in depth, and
of short drifts each way on the lode from the bottom of the incline. The
vein is about 5 feet thick, and contains a 15-incb pay-streak. There are
100 tons of ore on the dump, worth $75 per ton.
Baltic.-This mine is situated in Silver Canon, three miles north of
Cherry Creek. The course of the deposit is north and south, the dip
west. The thickness vades from 20 to 30 feet; the pay streak is about
5 feet wide. The developments consist of two shafts, one near the center of the claim, 35 feet deep, and one at the north end, 60 feet deep.
About 150 tons of ore now on the dumps are worth about $150 per ton.
Chance.-Tbis mine with a number of others not so well developed is
situated between the two last named. There is about 10 feet of veinmatter between walls, with a 3-foot pay streak. The developments consist of one vertical shaft, 60 feet deep, and one incline 25 feet deep.
About 70 tons of ore have been extracted from the incline that will pay
about $150 per ton. The ore in this mine differs from that of an.v other
in the district. It contains, in addition to the usual minerals of the district, considerable metallic silver. Picked specimens are literally covered
with the pure metal.
Schell Creek district.- Very little work has been done in this district
during the past year. The prejudice prevailing against limestone formatious has seriously retarded progress by preventing the introduction
of the capital necessary for the prosecution ~ mining enterprises. The
character of the ore has also interfered with the prosperity of the district, the percentage of antimony and copper in conjunction with
sulphur having seriously hindered amalgamation.
The McMahon mine is the only one in the district that bas made even
a show of continuous work. A shaft has been sunk on the lode to a
depth of 200 feet from the surface, and drifts have been run 25 feet
each way from the bottom. The ledge at the bottom of the shaft. is 4 feet
thick. The ore is of good grade, but refractory. A 5-stamp mill has
been erected for the purpose of reducing the ore; but, so far as I can
learn, has not yet started.
On Queen Spring Hill the Nutmeg bas been worked with very favorable prospects. A shaft has been sunk 30 feet in good ore. The mine,
owing to legal trouble, is now lying idle.
The Enterprise strikes north and south and dips to the west. The
vein is about 10 feet thick and is opened by three open cuts about 50
feet apart, showing a continuous vein for the entire distance. Some 30
tons of good ore, worth $50 per ton, are on tlte dumps.
The May Queen runs east and west and dips to the south. The developments consist of a tunnel, 100 feet in length, striking the ledge 150
feet from the surface, where good milling ore, 10 feet thick, is exposed.
The Nutmeg Grater is-opened by a surface cut 10 feet in depth. The
leuge is 10 feet thick. The ore assays from $60 to $1,500 per ton.
Ruby Hill.-The mines in this part of the district have been involved
in a lawsuit almost ever since their disc<:Wery, and have consequently
laid idle. A 5-stamp mill, erected in the vicinity two years ago, bas
never dropped a stamp. "Chloriders" have been at work <lnriug the
past summer, and have shipped a few tons of ore to Eureka, whi~ll
yielded about $1,200 per ton.
Silver Greek district is situated six miles south of Ruby Hill, on the.
eastern slope of the same range. A dozen or more mines have been
located, and very large bodies of cerussite have been found. The silver
assays range from $30 to $100 per ton.
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Philadelphia district.- This district has been looked upon with a great
deal of interest by the mining operators of the Pacific coast during the
past year. Since the three principal mining properties of the district
have been bought by San Francisco companies, vigorous prospecting
has been continuaHy going on, and as in all these mines extremely rich •
ore-bodies had formerly been found, it was natural that a speculative
mining community, such as that of the Pacific coast, should be in an
almost permanent fever of expectation. In t~ fall of 1873 these expectations seemed to have been fulfilled all at once, so far, at least, as
the Belmont mine is concerned. Rumors of a ·v ery rich strike reached
San Francisco, and the stock of the Belmont company rose at once
from the vicinity of $5 to $32 per share. But the next few weeks were
sufficient to show that the first report had been much exaggerated, and
the stock dropped more precipitately than it bad risen. A correspondent describes the position of the alleged strike substantialJy as follows:
The main incline of the mine is 240 feet deep, down to the water-level;
a drift is here run along the ledge northward, for a distance of 517 feet,
where a wiuze is sunk on the ledge for 80 feet. As it was known that
in the spring of last year a rich body of ore 270 feet long and 7 feet
wide bad been found in the same level, 550 feet north of the main
incline, it was universally expected that the new strike in the winze
would prove to be the continuation in depth of this chimney, and that,
tht-refore, a large amount *of ore was again available for extraction.
Tile winze spoken of follows the dip of the ledge, which is about 700
east, for about 45 feet, when it changes suddenly to almost vertical. A
cross-cut in the bottom of the winze revealed a thickness of 7 feet of
high-grade ore. From the cross-cut drifts were run north and south for
a distance of 175 feet, which contained good ore for the entire distance.
This ore was, at the time of the strike, thought to mill at least $300 per
ton; but the average contents were afterward found much lower. From
the floor of this lower level another winze, 24 feet deep, was sunk, and
here, too, the ore was found. There was also a main level driven 160
feet below the water-level, from the incline northward toward the orebody. This level was intended to be the working level, after it should
have reached the ore. Before the completion of this level practically
no ore could be extracted from the new body, since there was no access
to.the main incline except by raising the ore first up the winze and then
transporting it south along the water-level for over 500 feet. As the
ore would thus have to be rehandled several. times; mining would, in
this way, have become too expensive. The new strike is located in
what is known as the Moore and Martin ground. At the end of the
year the lowest level was 125 feet long, and had reached ore. Shortly
after 20 tons of assorted ore, which worked, by mill process, $125 to
$150 per ton, were raised daily. The drift was meanwhile being driven
on with the iiltention of reaching the large ore-body struck in the winze
spoken of.
The company intends to shortly commence the sinking of a vertical
shaft east of the present works, which will strike the ledge at a depth
of nearly 400 feet, and from which the mine can, in the future, be prospected and worked at ~ considerably smaller expense than at present.
At the end of the year f·h ere were forty men working in the mine.
At tbe Highbridge min·e there w·ere, at the same time, ten men at
work, who, at a depth of 280 feet, were running a drift to strike the
ledge. This drift was, at tnat time, within 90 feet of the vein.
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The El Dorado South has also been doing principally prospecting
work. At the end of December 12 tons of ore were raised daily, which,
assorted for milling, yielded between $200 and $300 per ton. A drift
was being run south at the 490-foot level, and. from the 400-foot level a
winze was being sunk to connect with the level below. This winze was
in high-grade ore. Some stoping was being done in the 490-foot level
on a 6-foot ledge of rich sulphuretted ore. From the floor of the 490foot level another winze was being sunk to make connection with the
560-foot lm-el. In the latter level the ledge is 5 feet thick in the north
drift and 2 feet in the southern one. Both are in good ore. In the
ore-houses of the mine there were stored at the end of the year about
1,000 tons of rich ore awaiting the starting of the company's mill.
The Monitor Belmont's new vertical shaft is down about 230 feet.
This shaft is 9 by 5 feet in the clear, divided into two compartments,
and timbered with 3-inch plank. There is a safety cage in use, and the
water is hoisted by means of 70-gallon tubs. Friction-gear is used for
hoisting. At a depth of 200 feet a drift is being run from the shaft, and
is expected to cut the vein at a distance of 184 feet. About 80 feet are
now completed. This drift will intersect the vein 300 feet below the old
works in No. 2 tunnel. In all the intervening ground no stoping has
ever been done; and, as it is known that the ledge above No.2 tunnel
for 1,000 feet in length contained the longest and richest ore-body ever
found in Belmont, great expectations are entertained for the future, especially as the winzes so far sunk below No. 2 tunnel are in good ore.
On the ElDorado North, which lies between the El Dorado South
and the Monitor, a shaft has been sunk to a depth of 30 feet. It is expected that this shaft will cut the vein at a depth of 146 feet. Larg\3
hoisting-works are to be erected immediately. Prospecting work is also
being·done on the North Belmont, the Quintaro, and several others.
The Monitor Belmont Mill is the joint property of the Monitor Belmont and the Belmont Companies. It contains a Stetefeldt roastingfurnace, ten stamps of 1,000 and ten of 750 pounds each, seven SteYenson pans, and six settlers. The motive-power is furnished by two forty
horse-power engines, which are supplied with steam by two 54-inch boilers.
The mill was running a great part of the year on ore from the Belmont
CompanY:s mines.
TheEl Dorado Mill contains also twenty stamps and a Stetefeldt furnace. Six Stevenson pans and three very large settlers are attached.
The Combination Company's 40-stamp mill has been idle for a long
time.
The product of Philadelphia district for 1873 was as follows:
Belmont Mining Company:
April .....................................
May . . ... _................... . _ . . . . . . . . . .
July.................. . .... . . . . . . . . . . . . . .
August ....................... _....... ·....
September...... . . . . .. . . . . . . . . . . . . . . . . . . . . .
December ................... _..... . . . . . . .
June.- ...... -..... . ............... . .......
October . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
December . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .

$13, 995 19
32, 272 83
16,464 94
8, 449 94
9, 468 00
14, 014 09
21, 556 11
9, 177 73
16, 852 31
- - - $142,251 14

Monitor Belmont Company :
January........ . . . . ... .. . . . . . . . . . . . . . . . . . . . 56, 979 00
February. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 22, 065 00
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March . : . .........•....................... $43,865 00
April ............................ .. ........ . 10,575 00
May ....... _............... ~ ............. .
2,683 00
June .............•......•.......... .. ...... 12,688 00
July ........ 1 . .; . . . . . . . . . . . . . . . . • • . . . . • . . . .
6,293 00
August ............................... ~ ... . 26,697 00
September ... _ .......•.................... 16,664 00
October ........................•........... 10,647 00
November ..............................•..
1,007 00
December, (no returns.)
- - - - $210, 163 00
:Net bullion-product of ElDorado South Consolidated Mining Company for 1873* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260, 108 72
Total . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .

612, 522 86

Morey district.-The Morey Mining Company has continued the extraction of ore from its mines during the year, most of which has been
stored, awaiting the completion of the mill which was commenced some
time ago. This mill has ten stamps and is now ready to do work.
About twenty men were employed in the mines at the end of the year.
Twin R'iver district.-The Twin River Mining Company has done
prospecting work, mostly in the Murphy mine. Some good ore has
been found and extracted, which has been piled on the dumps to await
the starting of the mill in the spring.
In Troy district, the principal mines of which are owned by an English
company, no new developments of any consequence have been made, and
the fine 20-stamp mill with Stetefeldt furnace has been idle.
In Tybo district, twelve miles south of Hot Creek, on the same range,
occur both milling and smelting ores, which it is thought contain at
least $60 per ton without sorting. No bullion has been produeed in the
district as yet, but it is expected that active work will be commenced
in the spring by Mr. J. B. McGee, formerly superintendent of the Richmond Consolidated Company at Eureka. This gentleman has bonded
the following mines : From Gally & Gillett, 1,200 feet of the Two G,
400 feet of the Hunkidori, and 500 feet of the Lafayette; from the other
owners, t,h e remaining 700 feet of the Hunkidori; and from Page & Co.,
640 feet in the CaskQt.
The total product of the mines of Nye County during 1873 is reported
as 11,8812- tons of ore, yielding in gross $748,557.89.
ESMERALDA COUNTY.

There is nothing of importance to report from this county. Explorations have been continued, particularly in Gold Mountain district, where,
among others, the Manhattan Company, of Reese River district, has
spent some $10,000 (according to the official accounts of the company,)
*The statement sent to me, in regard to the yield of the min~s of this company, says:
Produced from May 20, 1871, to December 31, 1873 .. . ... . . .••. .... ... .. $303,968 72
According to my previous report the product of the only mine of the company then producing was in the first quarter of 1872, (during which time
almost the only shipments in that year were made) ... _.. . . . . . . . . . . . . . .
43, 860 00
I have included possible small shipments in the latter part of 1872 in this
year's product, giving it as........................................... 260,108 72
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but with what result I am unable to say. The absence of any positive
news may be taken as an indication that the developments made had
been thus far inconclusive.
LINCOLN COUNTY.

From Pahranagat and other outlying districts there is nothing to report. The mining industry of this county centers at Pioche.
Ely district.-The production of this district has very materjally decreased during the year. This is owing principally to a falling off in
the value of the ores of the two largest companies, but also, in part, to
the extensive litigation going on in the summer between the Raymond
and Ely and the Hermes, and the Raymond and Ely and Kentuck,
during which time the best ore-ground of the Raymond and Ely was
closed up. The facts in regard to the former litigation are presenteu
elsewhere in this report. Ely district produced in 1872, $5,321,007; in
1873 the whole product has been only $3,735,596.78. Of this amount
$3,467,561.47 was fine bullion, shipped by Wells, Fargo & Co., and
$268,035.31 was the Meadow Valley Company's base bullion, which
was shipped to San Francisco by slow freight. The product of the district is divided among the diflerent companies as follows:
Raymond and Ely, H. H. Day, superintendent ........• $2,365, 352 28
738, 645 00
Meadow Valley, D. M. Tyrrell, general superintendent..
Pioche, T. R. Butler, superintendent pro tem ... _.. . . . . .
72, 691 4±
Washington and Creole, Martin Tarpey, superintendent,
66, 320 30
American Flag, John R. James, superintendent........
84,937 26
Amador Tunnel, D. E. Mitchell, superintendent. . . . . . . .
48, 560 50
28, 177 46
Alps, L. W. Greenwell, superintendent................
Chief of the Hill, J. W. Wright, superintendent.......
36, 814 49
Portland, John Blair, superintendent, (about)..........
3, 000 00
Bowery, John Blair, superintendent, (about) . . . . . . . . . .
4, 000 00
Proceeds of ore extracted on shares from Meadow Valley mine ........... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . .
28, 133, 27
Bullion extracted from custom ore by Meadow Valley
Mining Company's mill, not included in above amount,
9, 337 66
Amount of bullion produced from ore from the Newark,
Pioche, Phamix, Hermes, Silver Peak, Huhn and
Hunt, Vermillion, Caroline, and Charter Oak, and
from tailings wor~ed by the Magnet 1\-Iill._. . . . . . . . . . .
249, 627 12
3,735,596 78
According to the report of the Meadow Valley Company, published
August 16, 1873, the mine produced during the fiscal year 9,318 tons
and 358 pounds of ore. The No. 3 shaft had then attained a depth of
931 feet; No. 5 was 7ao feet, and No. 7 was 1,022 feet deep. At the
end of the year 1873 the last-named sbaft bad reached the depth of
over 1,100 feet. A very beautiful deposit of ore containing from 4~000
to 4,500 tons was found in the mine during the summer. This mass
consisted almost entirely of crystals of carbonate of lead, which assayed
about $300 per ton in silver. About 75 per cent. of the contents could
be extracted from this ore by the Washoe process, the bullion being
.750 fine. At the end of the year the greater proportion of the ore
raised was still carbonate of lead. Some small deposits of pure galena
had been found, but not enough to raise any apprehensions of increased
difficulties in milling. Prospecting is st.ill going on energetically, and
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the prospects in depth are, so far, not very flattering. The same is the
case in the other deep mines of the district, but the coincidence is not
to be regarded as indicative of a general law. The following statements
are taken from the secretary's report of the Meadow Valley Company,
for the fiscal year ending July 31, 1873 :
DISBURSEMEN1'S.

Balance liquidated.
Law expenses and
purchase ....... .
Construction account
Mining costs ...... .
Milling costs .... . . .
Miscellaneous ..... .
Dividends ........ .
Balances on hand ..
Bullion in transit ...

$81,690 92
8,932 39
37,73414
360,269 59
342,455 58
88,286 26
240,000 00
43,046 18
35,427 50
1,237,842 56

RECEIPTS.

Balances liquidated. $211,273 06
Bullion yield ...... .
933,422 56
Sales ............. .
8,133 09
Custom mining ... .
21,796 89
Balances
unliquidated .... _.... . .
62,966 96

1,237,842 56

Staterne7tt of

t]!J()

gt·oss proceeds of bullion fron~ the mines of tlw Meadow Valley Mining Company, and cost of prodnct'ion and ?'eduction of the m·es yielding
the b~:~llion, fm· the fiscal year ending July 31, 1873.
DEBTOR.

CREDITOU.

c
To mining department, viz:
Explorations and dead work ...... • ........................... .

i:r~~~i~~~~f~:i~-~ -~~~ :::::: :::::: ~::::::::::::::::: :::::: ::::::
Frei~ht

from ~an Francisco on supplies ............. .
Contmgent rome-expenses ...... .
Salaries ........... .

Total expenditures in tnining department ................. .
Deduct amount of inventory of supplies on hand at date .. .
To milling department, viz :
Ore-tr~ansportation from mine to mill, (10 miles) ................. .
Chemicals, quickRilver, and other supplies ...................... .
Jfreight from San Franch;co on supplies ........................ ..
Labor in reduction of ores ...................................... ..

~~~!~~tlrc~ ~~~~n;;~::~~-s_e:'l.: :::::: :::: ._::::: :::::::: :::::: ::::: :
Total expenditures in milling department . .. ........ ...... .
Deduct amount of inventory to supplies on hand at. date .. .

$123,416
124,051
91, 171
1, 625
8, 107
11,896

97
18
94
74
10
66

360,269 59
13, 913 91
$346,355 68
44, 146
207,664
15, 654
67,886
1, 027
6, 076

49
73
60
26
00
50

Bullion:
By proceeds of companv's reduction-works
at Lyons ville, as per tabular statements of
general superintendent and office records,
for the fisc-al year ending this date.. .. .. .. .. .......... .. $933, 42-2 56
Miscellaneous returns :
By rents of boarding-house for workmen...
$250 09
By sales of materials:
Mine-supplies.............................
7, 689 34
Mill-supplies..............................
443 75
By foundery :
Net sales of castings......................
3, 381 89
By custom milling :
Receipts from ore-reduction....... . . . . . . . .
21, 796 89
33,561 87

~

0

z
0

~
~

P=1
M
~
H

0
H

zt:j

97
06
32
50
67
00
30
98

q

UJ
~

~
~

~M

84,968 80
Total expenses .... ..... .
To net profits for the year

H
H

H

342,455 58
55,765 82
$6,854
39 382
14:662
4, 299
534
2, 739
4, 269
12,226

zt:j

z
z
286,689 76

To miscellaneous accounts, viz :
Freight on base bullion to San Francisco. .. .. .. .. .. .. .......... .
Discount on bullion-yield for current year ...................... .
State of Nevada taxes on bullion ............................... ..
States of Nevada and California property-taxes ...... .
Exchange . ........... ............ ... .......... .................. .
Iu.surance premiums on mill-property.......... . . . . . . . . ........ .
Telegrams ........... .... ... ...... ..... ......................... .
San Francisco incidentals, salaries, and trustees' fees ........... .

0

~t:j

718, 014 24
248,970 19
966,984 43

966,984 43

~

~
~

Ot
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The total bullion-product of the Meadow Valley Company. from 1869
to the 31st of July, 1873, bas been $4,233,296.58. The total net profits
during the same time were $1,772,651.19, the total assessments $210,000, aud the total dividends $1,260,000.
During the calendar year 18_73, the Meadow Valley Company produced
Fine bullion .......... -. . . . . . . . . . • . . . . . . . . . . . . . . . . .
$4 70, 609 69
Base bullion . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
268, 035 31
Total .............. _.......... _......... - ... .
738,645 00
Besides the above amount the Meadow Valley Mining Compaus's
Mill produced $38,821.97 from customs ores.
From the very full reports of the president, superintendent, and secretary of the Raymond and Ely Company for the year ending December
31, 1873, I insert the following:
A short time after the last annual meeting of the stockholders of the Raymond and Ely
Mining Company, a diminution became apparent in the quality and quantity of the
ore, and, of consequence, in the production of bullion. This condition of affairs bas
extended throughout the year. 'Ve have been, for some time past, and are still engaged in developing and exploring our mines, with every reasonable hope of soon discovering new deposits, corresponding in character with the rich ores extracted in former
years. During t.be year 1872, dividends were paid with great regularity. Anxious
not to depart, if possible, from long custom, the trustees paid a dividend in January
last, relying for much of the amount on the production of bullion during that month.
To this extent, they anticipated the profits of the mine. Had it not been for unusual
circumstances, against which no human foresight could provide, they would not have
been disappointed. The epizootic unfitted all the horses and mules in Eastern Nevada
for work, and oxen bad to be substituted in their place. The roads became almo;>t impassable, thereby largely increasing the cost of transportating ores from the mine to
the mills. In fact, this increase amounted to nearly 50 per cent. Even with this
greatly-increased price paid for hauling by slow teams, it was found impossible to keep
the batteries of more than one of our mills running regularly, thus losing for weeks
the production of one-half of our milling capacity. The company has taken the precautions against the recurrence of such embarrassments by making large advances for
freight to the Nevada Central Railroad, extending some fifteen miles from the mine to
the mills. Had the production of ores from the mines tlOntinued as large as the developments apparently warranted, one year, the return in the shape of freights earned by
the railroad would have been greatly augmented. The railroad is bound to transport
our ores for one-half the amount charged by teams. When the mine becomes more
productive, the benefits arising from the transportation by the railroad will be more
fully realized, besides relieving the company from loss and embarras8ment growing out
of the stoppage of their mills, in consequence of the bad condition of the roads.
The receipts of bullion during the past year have decreased considerably, when cornpared with the product of previous years, while our expenditures have been unavoidably increased. A material portion of this increased expense has been incurred in the
effort to protect the company's property from parties who were struggling to dispossess
the company of a large part of their valuable mining-ground. During the past year
the company has expended a large amount in defending its title, thereby diverting the
revennes of the mine from the stockholders. Besides the anxiety as to the r esult of
this continuous litigation, it bas necessarily greatly embarrassed th~ management of
the company's affairs. When the suit first assumed a formidable aspect, a proposition
to compromise was made by the opponents of the company, but it was rejected as exorbitant. The case went to trial, and the verdict of the jury was adverse. Subsequently
a settlement was effected upon far more reasonable terms, amounting to little more
than one-half of the sum at first demanded. Involved in this suit was the title to 1,200
feet of the Magnet Mining Company's property, adjoining us on the west. That company bas agreed to pay one-third of the amount expended by the Raymond and Ely in
effecting a settlement. To secure this, that company has conveyed its 1,200 feet of
mining-ground to the Raymond and Ely Mining Company. In a recent trial before
the court, the title of the latter company to its mining property was fully sustained
and clearly vindicated. From this time forward there is every reason to believe that
no serious question can arise affecting the title.
Heavy and complete hoisting-works have been erected at the shaft, with ample power
to explore the mine to a depth of 2,500 feet. Mining operations during the year have
been confined to the Panaca mine. Nothing has been done on the Burke mine and the
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Creole mine, belonging to the company. No change in these mines has occurred since
the following in tho last annual report of the superintendent:
"In tho Bnrke miue we have sunk the main shaft to a depth of 600 feet on the incline. Large quantities of ore of second qualit-y are known to exist in this mine.
':In the Creole mine we have sunk the main shaft to a depth of 641 feet and have
run several drifts. But little stoping has been done in this mine, although large q uantities of ore of a very fair quality have been developed."
Amount of ore extracted ... _................... _..... _....•.......
Amount ore sent to mills .............. _..... __ .... ___ .... - ... . .. .
Amount ore reduced at company's mills .....................•......
Amount ore reduced at custom mills ............. _................ .
Average assay value of ore worked at the company's mills, per ton ..
Average percentage obtained ........ __ ............ _.... _....... _..
Average assay value of ore worked at custom mills, per ton ........ .
Average percentage obtained .. _...... _..........••.......... _.... .
Bullion produced from ore ... _...........••....•..... _..... _... _..
Amount tailings work ..•..... _.................. _............... .
Average assay value per ton ........... _.........•........... _ ... .
Percentage obtained .........•.................... ___ ... __ ..... __ .
Amount of bullion produced from tailings ...........•..............
Total amount of bullion from all sources ...................... _. _.

18, 82f>it~S tons·
27, 024i\Fu%- tons.
24, 546~&aa tons.
3, 052H5-lt tons.
$90 :32
821$57 68
'76f()
$1,959,023 53
9, 901-HfiS tons.
$76 44
5:~1~

$406,328 75
$2,365,352 28

Cost of mining per ton:
Extracting .....................•.....•............................ _.. $13 67
Prospecting and dead work ........•......•..••.....•.......•.......... 12 19
4 94
Imp~o:ements and repairs ............•...........••..................
1 04
Sunanes ..............•....•....•.....•....•.•...•.•..•••...........•
--$3183
Cost of reduction per ton company's mill .........••.........•..........
10 84
Cost of transportation per ton by mule-team .•••......•...••... - ....... .
6 69
3 09
Cost of transportation per ton by railroad .............................. .
180 tons.
An1ount of ore at mills ........................•..•....................
Amount of tailings at mills ......................................... .. 48, 193 tons.
During the year, first-class hoisting-works have been erected at the mine, consisting
of a steam-engine, (size) 18 by 27 inch cylinder, with the necessary gearing attached;
two sets of boilers-one set (old) 48 inches diameter, 14 feet long, one set (new) 54 inches
diameter, 16 feet long-which has capacity to develop and work the mine to a depth of
2.500 feet, unless water in considerable quantities is met with, in which case additional
machinery will.be required. The new buildings erected at the mine are tile main engine-house, boiler-house, blacksmith-shop and coal-house, toget.her with improvements
on the carpenter-shop and ore-house. The Lightner shaft bas attained a depth of 1,070
feet. To the dept.h of 900 feet it consists of but two compartments; at that point, a
third compartment was added. The rock in the bottom of the shaft presents the same
general characteristics of all the material t.hrough which the shaft has passe<l from the
surface down, still being in a quartzite formation. The ninth level (tl50 feet) is the
lowest level 011 which the vein bas been cut. The prospect in a winze being sunk from
this level is very encouraging.
The 30-stamp mill has been changed from dry to wet crushing; two pans have been
added to the amalgamating department. The engine has been taken up and reset in a
very substantial manner. At the 20-stamp mill two new 54-inch boilers have been put up,
which afford ample steam for amalgamation and to run the entire machinery of the mill.
Automatic battery-feeders have been placed at each and every battery at both mills.
Both mills are in as high a state of efficiency as can be desired. The water-pipes leading
from the spring to the mills (a distance of one and a quarter miles) have been placed
under ground, by which a ~gular supply of water is furnished the mills. The· Nevada
Central Railroad has been of great benefit to the company in affording cheap ancl sure
transportation of ore at all seasons; a saving thus far of about thirty-five thousand
dollars as comparefl with team rates has been made.
The first series of ore deposits seems to be about exhausted, ancl the works of exploration as yet have failed to develop other valuable bodies of ore. But it is highly probable that this great Panaca fissure, which has produced its millions of treasure, and
made for the Raymond. aucl Ely a world-wide reputation, will, at some dept-h, yield
other deposit~.
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Statement of ore p1·oduced, shipped, cost of extracting the same, <J·c., for year ending December 31, 1873.
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January ............... 2,400 ...... $24,02050$9,23048
February .............. 1, 900 ......
15,640 00 5, 087 35
March ................ 2, 700......
21, 472 25 6, 029 44
April. ................. 2, 286 1,100
19, 502 50 4, 638 90
May ................... 1,800 ......
12,592 25 5,302 01
June .................. 1,463
610
9, 47933 2,36058
July......................................... . ..........
August....... .. .. .. ..
868 .. .. ..
13, 010 00 6, 900 00
September ............ 1,500 ......
16,15000 6,04674
October ....•......... . 1,763 ......
21,49300 9,16381
November ............. 1,201......
20,784 50 7,140 34
Decemuer.... .... .. .. .
944......
17, 647 00 3, 736 59
Total.............
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$19,76250$6,713879 $2,48003 $1,58766
17,908 50 3, 231 70 3, 853 37 l, :343 04
23, 951 25 5, 091 79 5, 380 89 1, 512 25
19,615 17 3, 940 24 2, 944 60 1, 496 22
16,075 41 3,550 21 8,383 50 2 354 71
10,32324 2,06924 27,9159 .~ 2,22889
2,470 00 ......... . 28,977 47 1, 846 65
12, 029 00 1, 731 00 4, 205 34 1, 28.~ 33
11,49100 4, 84000 .......... 1,79333
18,23025 6,000 · 00 1,43100 1,48333
14.78100 7,218 84
565 00 1,283 33
15, 049 00 3, 405 16 6, 445 5<1 1, 393 10
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47,063 96 1, 641
63, 437 87 3, 936
52,137 63 3, 395
48,258 09 3,342
54,37723 3,058
33,29412 2,179
39, 218 67 1, 656
40,321071,382
57,801391, 881
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49,338 70 1, 016
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610 1 2,242
240 ............ 93 370 ........... .
40 1, 641
40 .............................. ..
140 3, 023 1, 350 . .. .. . ... . .. . .. . . .. .
912
790
1, 410 2, 286 1,100 ................... . 1,109
:no
1,610 1, 800 .......................... 1,542 1,610
7101,463
610 . .................. 1,595
100
200 ........................... . .... 2,179
200
. .. .. .
868 . .. .. . . .. .. . . .. .. . .. .. . .. .
788 .... ..
...... 1,382 ..................... . ............... .
...... 1,881 ............ . ........ . ............... .
...... 1,201 .................. . .. . ... . ........... .
. .. .. .
944......
72 ...... : .. . ............. ..

________

- - - - - -.- - · - - - - - - - - - - - - - - - - - - - - - - ·- - ......__
-18, 825 1, 710 191, 851 33 65, 636 24 181, 686 32 47, 936 97 92, 582 69 19, 605 74 599,299 39.27, 024
720118, 732 1, 340
72 . .. .. . 93 370 8, 126 1, 010
-------------------------------------------
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Statement of bullion produced fo1' account of the company for year ending December 31, 1873.
FINENESS.

NO. OF BARS.

BY WHOM REDUCED.

VALUE.

L)

Weight, troy
ounces.

Months, 1873.
From-

To-

Gold.

Silver.

--------

0

Value per
ounce.
Gold.

Silver.

Company's
mills.

Total.

lOOOths.
---- - - -

zt::l

Outside
mills.

H

1-3
H
0

1000ths.

January ... ..........................
February ............................
March ...............................
April ................................
May .................................
June ................................
.July .................................
August .............•................
l5eptember ...........................
October .............................
November ...........................
December ...........................
Total ..........................

z

2755
2923
3038
3214
3339
3534
3685
3778
3898
4001
4093
4162

2922
3037
3213
3338
353;{
3684
3777
3897
4000
4092
411il
4258

316, 510. 00
154, 423.00
236,701.50
231,400.50
194,341.00
204,597.00
126, 321. 50
162, 586. 5(\
139,745.00
122,625.00
93, 437.00
127,365.50

002.64
002.67
002.76
003.09
003.21
002.32
002. 50
001.73
001.99
002.17
002.34
001.44

943
920
884
897
893
771
792
932
904
829
770
813

$1.273
1. 244
1. 202
1. 220
1. 219
1. 044
1. 076
1. 241
1. 209
1.117
I. 04:3
1. 081

2755

4258

2, 010, 053. 50

002.49

871

1. 177

$11,797
8, 503
13,953
14,787
12,892
9, 817
6, 535
5, 806
5, 753
5, 416
4, 5:.!2
3, 796

75
01
47
43
10
57
51
58
91
26
00
42

$263,779
183,564
270,636
268,582
224,222
203,882
129,387
196, 027
163,203
131, 547
92,978
133, 957

16
12
14
74
34
72
97
53
75
17
70
93

. $275, 576
192,067
21'4, 58~)
283,370
237, 114
213,700
135, 923
201, 834
168,957
136,963
97,500
137, 754

91
13
61
17
44
29
48
11
66
43
70
35

$264,601
166,225
279,597
254, 179
209,604
179,860
132, 997
201, 834
168,957
136,963
97,500
137,754

30
$10, 975 61
63
25,841 50
38
4, 992 23
37
29,190 80
79
27,509 ()5
63
33,839 66
04
2, 926 44
11 ................
66 ----·--------43 -------------70 . .... ..... ..........
35 ----------·-··
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In regard to the saving effected by the use of the railroad now in
operation between Pioche and Bullionville, the superintendent of the
Raymond and Ely reports:
ALPHEUSBULL,Es~:

There was hauled last spring, from January 1 to July 31,
by teams, 17, 723-/c}0°0 tons, at $6.69 ................... $118, 738 26
By railroad, June 14 to December 31, 6,784tgg.g.
tons, at $2.75 ....................... . .... $18, 658 47
2,516 tons, at $4. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. 064 00
28,722 47
Being an average of $3.09 per ton.
The difference between this average and that of the ore hauled by
teams amounts, on the ore hauled by the railroad, to $33,483.24, actual
saving to us during last six months.
Had the ore been hauled by the railroad during the first six months,
we would have made a saving, at the rate of $2.75 per ton, of $69,830.43;
at the rate of $3.09 ·per ton, $63,804.45; at the rate of $4 per ton,
$47,676.18. on the ore hauled by the teams.
The account of the railroad on our books stands as follows:
Ore hauled, 6,784!!-8-8-, at $2.75 ........ _................. $18, 658 47
2,516, at $4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 064 00
Paid December, account November _.. _..................

28,722 47
6, 000 00

Amount due January 5, 1874......................
Paid January 10, account December .. ~ ............... ~ . .

21,722 47
4, 064 00

Amount due at this date..........................

17,658 47

Financial statement of the Raymond and Ely Company for the year-ending
July 15, 1874.
RECEIPTS.
Cash on band, as per last annual statement . . . . . . . . . . . . . $148, 578 58
From bullion yield of the mines. . . . . . . . . . $2, 358, 906 87
Less reclamations for variations in assay..
19,542 47
----2,339,364 40
From milling labor :
Weighing ores for other mines ........... ~ .•. ,.......... .
868 82
From mining supplies :
Sales of supplies at Pioche ............................ .
336 00
From milling supplies:
Sales of supplies at Bullion ville ....................... . .
1,628 09
From mining labor:
Unclaimed drafts drawn for accounts of various pay-rolls
during a period of 15 months, canceled .............
1,079 50
From insurance:
Premiums returned by underwriters, on insurance of thirtystamp mill, on its being changed from dry to wet crushing ................................................ ..
585 80
w ••

CONDITION OF THE MINING INDUSTRY-NEVADA.

From water-works :
\Vater sold to other mines .... , . . . . . . . . . . . . . . . . . . . . . . . •
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81, 008 50

From min improvements~
:For one steam-boiler sold to the Ne"·ark S. l\1. Company.
Sales of ore at the mine. . . . . . . . . • . .. • . . • . . . • . . . . . . . . . . . .
From mill repairs :
For one steam-drum sold to the Newark S.M. Company..
Superintendent's drafts :
Advised but not yet presented .................. ~ . . . . . .
Western Union Telegraph Company:
Ad ,~ances returned by service ..........•....... ~ ....... _
Overdrafts on the Bank of California...................

1, 254 4G
527 25
175 00
13, 225 25
836 60
89, 277 8,1

2,598,746 09
DISBURSEMENTS.

For purchase of property and claims ..•..... $288,173 55
For Hermes Mining Company ............. .
3,064 80
For Pioche Phamix Mining Company ...... .
3,-180 00
.I?or Meadow Valley Extension Mining Company .........•..•... ~ ................. .
1,667 55
- - - $296, 085 90
For law expenses... . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289, 849 07
For mining:
Wages paid to miners .................... . 383,529 16
Supplies for the mines .................... . 1~8,794 96
Freight on supplies ...................•....
1,778 41
Contingent mine expenses .................•
10,856 26
Mine repairs ................•.............
960 97
Salaries of superintendents and clerks ..... .
13,724 96
- - - - - - 539, 044 72
For improvements at the mine ..• ~ .......... .
55,87614
Freight on improvements ................. .
6,298 52
· 62,174 G6
For milling:
Wages paid to employes .................. . 131,091 90
Supplies for the mills ..................... . 194,784 03
Freight on supplies ...................... .
24,356 03
Contingent mill expenses ................. .
5,316 70
Salaries of the superintendent and clerks of
the mills .... __ ........ _............... .
12,000 00
Paid to custom mills ..................... .
58,006 39
l\1ill repairs .........................••...•
2,704 55
428,259 GO
For improvements at the mills ........................ ~ ..
2,180 49
For ore-hauling from the mines to the mills ............. . 125,104 76
For taxes:
On :real estate and personal property ....... .
7,434 89
On bullion yield of the mines .............. .
51,357 83
58,792 72
16 M
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Uharity (disbursed by the superintendent) •.............
$575 00
Magnet ~iining Company ............................. . 140,439 67
I? or advances to Nevada Central Railroad ............••. 139,502 00
For discount on bullion ........................ ~ .. .. ... .
78, 869 02
Iror dividends ...........•..................•....•..... 390,000 00
v"or interest and discount .............................. .
12,184 75•
For office salaries ....... . ............................. .
8,990 00
For insurance on the mills .•...•.•...•................•
2,530 00
:For trustees' fees .............................. .: ...•....
1,220 00
}"or general expenses ................... " ...•....•.....
2,139 90
:For office expenses .............. _. . . . . . . . .
2, 600 15
Less rents received from sub-tenants........
430 00

H. H. Day, superintendent ............................ .

2,170 15
9 00

Superintendent's drafts-outstanding last annual statement, and paid during the ;year 1873 ................. .

18,004 68

Total disbursements. . . . . . . . . . . . • . . . • . . . . . . . . . . . 2, 598, 746 09
ASSE'l'S.

1\fines:
Improvements-offices, houses, hoisting-works, &c .....
Su p:plies .......... ~ ..........................•.....
Mills:
Thirty-stamp mill .................................. .
Twenty-stamp mill ..... ~ ..... " _...........•. . ~ ..... .
Water-ditch, pipe, and privilege ..........•...........
Offices, shops, animals, tools, &c ............ .. . _.... .
Supplies ................................ ~ ......... .
Ores and tailings ................................... .
.Advances to railroad and mining companies .......... .
Total assets . . . . . . . . . . . . . . . . . . . . . ....... : ...••

$82,700 00
31,308 95
135,000 00
70,000 00
10,000 00
11,850 00
96,079 7~
470,392· 00
386,206 47
1,293,537 14

LIABILITIES.

Drafts, freight, and bank accounts ...................•

CHAPTER III.
IDAHO.

$125,225 56

00
28 09

For the larger part of the notes on Idaho I am indebted to Mr. A. '
.Yolters, the accomplished superintendent of the United States assay-offit
Jeat
Boise City. As predicted in my last report, the bullion productie)79 50 Jll of
the Territory shows this year a considerable decrease if compared
with
that of last year, though the very gradual melting of the snow furni
. 'shed
tY,e placer diggings with a steady supply of water and made these
Jason

585 80
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a faYorable one. The complete exhaustion of the placers is only a que~
tiou of time. :For every well-paying claim wor~ed by white men, \re
find at present probably not less than fiye or six which return profits
only to Chinamen, an<l a few camps are almost exclusively worked and
owned by them. Of the whole production of the Territory, which l\Ir.
Balentine, general agent of Wells, Fargo & Co., puts at $:!,500,000,
more tllan two-fifths must be credited to the quartz-mines of Owyhee,
Alturas, and Boise Counties; and the future welfare of the country, so
far as the production of the preciou~ metals is concerned, depends solel.v
on the mineral-bearing veins, which are found in large numbers and of
good quality in every county. The lack of facilities for cheap transportation, mentioned in the last report, still continues, with no prospect
of an immediate change for the better. The Portland, Dalles and
Salt Lake Railroad, which secured the right of way and use of stone
and timber on the public lands during the last session of Congress, has
not done anything, and probably will not do anything. So far the company has not succeeded in disposing of its bonds; the Idaho legislature
bas also failed to hold out substantial inducements; and thus the great
obstacle in the way of profitable quartz-mining still exists, irvolviug
high prices of labor, materials, and provisions. As a natural consequence: only the very best mines are worked, and not even all of these
with decided financial success.
OWYHEE COUNTY.

For the report of progress and product fi.'om the Owyhee district I
am indebted, as in former :rears, to 1\-Ir. J. 1\I. Adams, of Silver City.
The history uf the district shows a very <lull time through the montlls
of January, February, March, April, and l\lay; but the remaining part
of the year has been full of activity and prosperity. The reason for
this was that many of the mines only found good bodies of Qre about
January 1, 1873, and several months of opening and dead-work were
11ecessary before the deposits of ore were exposed so as to be taken out
economically. The remainder of the year) however, has been very
prosperous.
At this time (January 31, 1873,) the Golden Chariot shaft is down 720
feet; the Minnesota shaft 611 feet; and the sixth level of the Chariot
and the seventh level of the l\linuesota are conneeted, tlle two mines
having been proved one. The Ida Elmore shaft is down 960 feet, and
is n'"ithi.n 35 feet of the future eleYenth level, while the tenth level is
being driven north. The vVar Eagle shaft is 653 feet in depth; the
sixth-level drift, both north and south, is in splendid ore, and they are
sinking for the seventh level. The shaft of the Empire is down 4GO feet,
...!Vithin 70 feet of the future fifth level, and work in all parts of the
1ine is being vigorous\Y prosecuted. The 1\fahogany shaft is 732 feet
PaHP, and is within 30 feet of the ninth level.
1\iill~any of the mines are being opened up, with the view of large
Its next summer and fan. There is a rich deposit of ore in each of
For ;following mines: Golden Chariot, South Chariot, War Eagle, and
For ~ire; and large bullion yields may be looked for next sum mer.
tim are due 1\ir. Manuel Eissler, for collecting part of these and tlw
\'ing statistics:
On 1'e
On bt
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Statement of the operations of mineB and mills in Owyhee diBt1·ict, Idaho, jm· the year 1873.
Reported by J. M . .Adarns.
:Narne of mine.

·where worked.

:\fahogany . .. . . . • . . . . • .. . .. . . . . . . ~C8~r;~~:r~Iii::::: ._:::::::: ~
Golden Chariot ......... · · · .. · · · } Ida Elmore Mill . _.........

No. tons ore
worked.

Product.

~; ~~~ ~
3, 038 5

$125,551 38
348,052 75
45,000 00
2.'37, 225 01
22,587 14
3 5<!3 82
24:277 96
21, 698 02
11, 678 61
38,652 17
50,000 00
74,000 00

~iJ~~:ota'::::::: :::::::::::::: 8~k~: :tiL:::::::::~:::: ;; g~~

Ida Elmore .................... Ida Elmore Mill............
505450-2000
:hlorniDI!: Star ................... Cosmos Mill . ................
80
Illinois Central. ................ Cosmos Mill... .............
~~
War Eagle ..................... Sundry......................
ln
.
{ South Chariot MilL.......
300 ~
S outh Ch arwt
.................. SouthChariotMill. ........
5505
Tied Jacket ..................... Ida Elmore Mill............
400
Ontside claims and slums ...... Sundry......................
700
Placer claims ............... __ ............................................... .
Total number tons worked... .. . .. .. .. . .. .. . .. . .. .. .• • .. .. 18, 551450-2000

Yield
per ton.
$46 97
67 93
23 22
44 46
44 72
44 54
73 45
35 28
38 93
40 68
71-13

1, 002, 266 86 ....... .

Tons.

Amount of ore worked in Owyhee Mill, including sundries
and slums ................... _. . . . . . . . . . . • . . . . . . . . . . . . . 9, 880
Amount of ore worked in Cosmos .Mill, including sundries
and slums . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . • . . . . . . . . . . 3, 583
Amount of ore worked in Ida Elmore Mill, including sundries and slums. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 043-lcf0°0
Amount of ore worked in South Chariot Mill, including sun850
dries and slums. . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . .
Amount of ore worked in arrastras and Black's l\1:ill, in Flint.
195
Total ................................... , .•....... 1.8, 55ln50°0
In South Mountain district, which was fully described in my last
report, the want of capital has prevented all improvements. The mines
are still mostly held by the original owners, and no foreign capital has
come into the district to help develop the mines or to build smeltingworks. The principal reason is the great distance of the district from
the railroad, which deters capitalists at once. In spite of this remoteness of the location, it is, however, quite feasible to conduct mining
operations here profitably, as the smelting ores found are far richer than
is usually the case in western lead-districts, and I hope that another
;year may relieve this really meritorious camp.
ALTURAS COUNTY.

Rocky Ba.r.-T·h e principal mining camp in the county is Rocky Bar,
on the Boise River, about one hundred miles east from Boise City. A
large number of gold-bearing veins are here grouped together on a very
small area; and while nearly all of them carry strong bodies of ore,
which, under more favorable circumstances, should insure large profits
to the owners, there are a few which have acquired a good reputation,
even beyond the limits of the Territory. At present this district, like
all the others, has to suffer from the effect of high freights, high wages,
and cost of living; besides which there is a lack of well-constructed and
well-managed mills, for cheap and efficient treatment of the ores.
The leading mine of the camp is the Ida Elmore. It is situated in
the gulch, about half a mile above the town, and is owned by th\3 Pitts-
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burgh Gold-1\fining Company, of Pittsburgh. The course is northeast
and southwest, dip to the north; crevice 4 feet wide; gangue-matter,
quartz, and decomposed granite; country-rock, granite and gneiss. ..cl.
shaft has been sunk right in the gulch, and at a depth of 100 feet level'
have been run east 170 feet and west 100 feet, showing all the way a solid
vem of ore about 2~ teet in width, consisting of bard bluish quartz, with
some iron pyrites finely intermixed, and plenty of free gold visible to
the naked eye. In the fall of 1872 50 tons of ore were extracted and
worked in the mill, yielding about $4,000; but, owing to the location of
the shaft, the water seriously interfered with the working of the mine
until a 6-inch pump bad been put up. This, of course, caused consicler.a'ble delay and expense, and, combined with some circumstances in the
management, involved the company heavily. .As funds to pay the debts
were not forthcoming, work was suspended until this summer. Since
then work has been ·carried on vigorously and steadily, and a large
amount of ore has been mined, which has yielded in a second-rate stamp
mill from$80 to $100 per ton. The present superintendent, Mr. I. Newton, intends to put up a heavier pump, sink the shaft 50 feet deeper during the coming winter, and then run another pair of levels, while stoping will be continued above the present levels. .At present, (NovembH,
1873,) a lot ()f 100 tons of rich ore is being crushed, which will probably
finish mill operations until next spring, the mill not being in condition
for convenient working during the winter months. The ore extracted
during the winter will be stored, and next summer there ought to be a.
sufficient amount on hand to keep the mill running steadily.
The Idaho lode runs northeast and southwest, and dips about 50 degrees north. The crevice averages about 3 feet in width, with a paystreak of bluish quartz 2 feet wide. There has been more work done on
this ,-ein than on any other in the camp. It consists altogether of crosscuts and levels. The first cross-cut, 120 feet long, intersects the lode at a
depth of 60 to 70 feet, at a point from which a level 400 feet in length
has been run, and the ore above is worked out. .At 100 feet below thi::;
level the lode has been opened by a second cross-cut 400 feet long, aihl
another level has been run 200 feet along the vein. .Above this the ore
has ooen stoped out to an average height of 25 feet, the remaining
ground between the two levels being apparently of a poorer quality.
~he lode has always borne a high reputation, and has yielded large
amounts of very good ore; but the present workings are in poor ground,
and it will require some development before the mine will again be in
condition for steady production. The last 13!! tons of ore worked yielded
at the rate of $97.50 per ton.
In close proximity to the foregoing, and running parallel to it, is the
Vishnu lode. It dips considerably north, though not as much as the
Idaho. On the surface the well-defined crevice is 4 feet wide, with a,
pay-streak of 10 inches, which has yielded at the rate of $100 per tou.
A shaft has been SJ.Ink on the lode 80 feet deep, and the ore-vein has beeu
found to widen steadily, until it was 2 feet wide in the bottom of the
shaft. .At a depth of 150 feet below the surface, reached by a cross-cut
tunnel 234 feet in length, the crevice is 14 feet wide and the ore-vein
about 4 feet, consisting of decomposed crevice-matter, with seams of
iron pyrites and gray antimony through the whole mass. The ore taken
from the lower stopes is not as rich as that obtained from the shaft. It
aYerages about $60 per ton. This fall the lode has been leased by .T.
Reeser and Frank Strauss, each having one-half, and paying, respectively, $1,500 and $1,200 for the time of six months. By many this lo le
is considered a branch of the Idaho, but, so far, the fact is not established .
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The Iowa lode runs northeast and southwest, and dips strongly to
the north on the surface, but less strongly at some depth. The de\elopment consists of one cross-cut tunnel 90 feet long, at the end of which
a winze has been sunk 40 feet deep, and another cross-cut, intended to
tap the lode from 60 to 70 feet deeper, which so far has been driven 190
feet. The crevice is well defined, and carries some good-looking ore.
The Crown Point or Bedrock lode, running northeast and southwest,
dips north, has a drift-tunnel on the vein 150 feet long, which shows a
crevice from 4~ to 5 feet wide, with a pocket of ore 2 to 3 feet wide.
The Golden Star lode is owned and worked b the Valley Gold-Mining
Company, which has recently struck the lode by a cross-cut tunnel, deYeloping a crevice from 3 to 4 feet wide, with a good body of ore. Some
of it has been treated in the company's mill; results unknown.
A few miles east of Rocky Bar are the General Grant and General
Slwrman lodes, owned by A. & J. Pfeiffer. The former looks \ery
\rell on the surface, carr,Ying a strong body of very rich ore. A tunnel
started above the level of the creek and intended to be run on the vein
has lost the crevice, and nothing was being done at the time of Mr.
\Yalters's visit. It is now said to be the intention of the owners to work
both lodes during the winter.
Thirteen miles from Rocky Bar. on the Bonaparte Hill, is the Bonaparte lode, owned by the New York and Ohio Gold-lVIining Company.
The lode is well defined and carries a stroug vein of ore, which assays
Yery well. A large amount was mined during the summer and treated
in the company's mill. In the latter part of October, work was aban. doned because the bullion resulting from the working of the ore praYed
to be only matte, not containing enough precious metals to pay the express charges. As such a thing can only be caused by ignorance in the
milling process, it is but just to state that the company's superintendeut was, against his will and in spite of his own statement that be did
not understand pan-amalgamation, ordered by the company to manage
that department. It seems to be difficult for associations of eastern
capitalists, otherwise sensible business men, to learn that in mining and
metallurgy, as much as in book-keeping, banking, commerce, or rnanufacttrres, some one concerned in the management must understand it theoretically and practically. The effect of repeated failures, for want of
observing this simple principle, is no·t merely the loss which those incur
who have deserved and invited it, but greater harm to the country than
to t.hem. The fact of failure will always become known, but outsiders
will seldom learn anything about the true reasons; and thus the mines
and the district are often unjustly disparaged, and their development is
hindered or defeated.
There are four mills in Rocky Bar, three run by steam and one by
water-power. Two of the mills, that of the Pittsburgh Company and
the Idaho Mill, are about worn out and hardly in a fit condition to be
used any longer to advantage.
·
The Pittsburgh Company now crushes its ore in the old Waddingham
l\Iill, which contains 10 stamps and copper tables, no pans and no concentrators. The mill of the Valley Gold-Mining Company contains one
Dodge crusher with a pair of Oornish rollers and two large stone arrastras. Outside of these mills there are four or five arrastras.
Atlantct.-This camp is situated about twenty miles due east from
Bocky Ba~·, on t~e _]\,fiddle Bois.e River. Though at present rather duiJ,
the place 1~ destmed to become prosperous as soon as the price of wages
and matenals shall be somewhat decreased and the facilities for cheap
transportation improve(l.
T
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The best known and perhaps the most valuable lode of the district is
tile Atlanta. No work bas been done on it since my last report, until
this fall, when a lot of 30 to 40 tons of ore was taken out and worked at
the mill, paying at the rate of $50 per ton. At the time of Mr. Wolters's
visit the mine was in very bad condition, there being no reserves worth
speaking of, and it will require considerable development to put it in
good working-order for steady production. It has been bonded for tbe
last three or four years to parties who have been endeavoring to dispose
of it in the English market. The price asked is said to be large. On
account of the expected sale of the property the proprietors probably
bave not cared to expend any money in opening new ground. Operations
have been confined to robbing the lode of all the good ore in sight; and
owing to this system of mining, the mine is now in such a shape that a
stranger, unacquainted with its early history and the extraordinary
richness of its ore, would be puzzled to account for the high eHtimate of
its value put forward by its owners.
On the other side of the gulch, about half way between the Atlanta
and the town, is the Leonora lode. A cross-cut tunnel has struck the
lode, and shows a crevice 6 to 8 feet wide, with a pay-streak of 3 feet.
During this season the mine has not been worked.
The Stanley lode has been worked a little this summer, and some 40
or 50 tons of ore have been mined, which yielded moderately in the mill.
The ore was obtained by sinking a shaft from the surface, the crevice
having been lost in the adit started above the level of the creek. Several samples of ore from this mine were assayed, and seem to indicate an
average value of $50 to $60 per ton for the whole.
The Tehama lode, discovered last spring, was being developed at the
time of Mr. Wolters's visit, by a shaft which showed a large, well-defined
crevice 8 feet wide, with a strong body of good-looking silver-ore in it.
Since then some ore has been tested in the mill, with very satisfactory
results.
Right in the gulch a new lode was discovered this summer, which
carried about one foot of exceedingly rich-looking ore, ruby and native
silver being visible in a good many pieces. The lode has been leased
by Messrs. Lantis Bros., Nelson Davis, and others, with the privilege of
buying it for a stipulated amount at the expiration of the lease.
On both sides of the gulch, as well as on the summit and the slope of
the mountain toward Yuba Creek, there are numerous other lodes, most
of which look very promising, but lack sufficient development to justify
an opinion on tbeir value.
There are three mills in the camp, each containing 10 stamps. The
Greenback Mill, situated on the river, is driven by water-power, and
contains two of Wheeler & Randall's excelsior pans. It is not used
now. The Monarch Company, owning the larger portion of the Atlanta
lode, has also a water-power mill with 8 Varney pans. The third mill
is owned by the Gol<i-Mining Company of Yuba. It contains six Varney
pans and an 18-horse-power steam-engine. The latter does not, how.
ever, meet the wants of the mill; and it is the intention to take a larger
engine and boiler over to Atlanta from the plant of a 20-stamp mill
owned by the company on the Yuba River, which has never been
put up.
Atlanta district enjoys many natural advantages. The mountains are
steep, and the lodes mostly cross them, so that mining operations can
be pursued by tunnels on the veins, gaining depth rapidly. 1'hey are
covered with a luxuriant growth of timber, and the valle.}~s with splendid
grass. South Boise and Yuba Rivers furnish ample water-power for
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many mills, and hot springs in Atlanta keep the South Boise near the
town from freezing during the winter. These advantages are, however,
to some extent counterbalanced by the isolated situation of the place
and the roughness of the country, which so far has prevented the building of even a good wagon-road of easy grade. The present road follows
the ridges, and is generally in a very bad condition. If ever a railroad
should be built from Ogden, or some other place in that vicinity, to the
Columbia River, it is probable that it would run through Big Camas
Prairie; in which case Atlanta would be only fifty-five miles and Rocky
Bar thirty-five miles from the road. Oonnecti,ng the ranges by good
wagon-roads or a branch narrow-gauge road wifh the main line, would
soon put them in flourishing condition, and materially swell the bullionproduct of ·the Territory.
Red Warrior district.-This district is two miles from Rocky Bar, in
a westerly direction. The only well-developed mine is the Wide West,
owned by McNally & Thomas. Its course is northeast and southwest;
dip small and variable. Crevice between 4 and 5 feet wide, with a paystreak of from six to thirty inches. The discovery is nearly on top of
the hill, and was made on one of the two branches of the vein, which
meet about 40 feet lower down. Below the junction a cross-cut tunnel
was driven 100 feet, when it struck the vein 50 feet below the surface.
A level 300 feet long was run from here on the vein. A second crosscut, 250 feet long, opened the lode 60 feet below the first one and was
extended 350 feet on the vein; and a third, 200 feet long, gained 87
feet more depth, and was also continued in a drift 350 feet on the vein.
From this level a winze has been sunk 18 feet deep. Mr. Wolters found
work in progress on the right branch of the lode near the surface, where
a twelve-inch vein of very good ore could be observed through the
whole length of the open cut. This ore yielded as high as $75 per ton
in the mill. Between the first level and the surface there are about
three hundred tons of similar ore left ; between the .first and second
levels the ground is all stoped out; but there remains a large piece of'
ground between the second and third levels where the stopes are only
60 feet long and 40 feet high. This ore, though not nearly as rich as
that in the open cut, contains enough gold to yield a moderate profit
above all mining and milling expenses. In the bottom of the shaft is a
solid vein of pay-quartz 2 feet wide. After Mr. Wolters's visit, .the
shaft was sunk a little deeper; and the vein is reported to have nearly
doubled in width and to yield ore equal in quality to any ever obtained
from the mine. By starting another cross-cut tunnel above the level of
the creek the mine can be opened and drained for 150 feet to 200 feet
below the third level, and the tunnel can, by means of a short tramway, be
directly connected with the mill. The present cost of hauling ($1 per ton)
would thus be avoided; the mine would be drained without any expense
whatever, and an immense body of ore would be made available. But
the present owners cannot afford such an outlay for dead work.
The company owns a mill, which stands in the gulch at a small distance from the mine. It contains ten stamps of 650 pounds weight
each, making seventy drops per minute, of ten to eleven inches, capacity
fifteen to sixteen tons per diem. The gold is caught on plates in the
battery aud on copper tables. The tailings are collected in a large
reservoir just below the mill, and saved for future concentration and
treatment. The mill is small but substantially built, kept in good order
and more than sufficient for all present necessities. During the last
two ~·ears it has yielded $120,000, nearly all from ore out of the company's mine. A concentrator and pan for working tailings can be put
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up in the mill without enlarging the building, and would save the coRt
of bringing the tailings out of the reservoir back into the mill. Tile
power is furnished by a fifteen-horse-power steam-engine.
The following .f igures, which Mr. :McNally kindly furnished from the
company's books, show that the value of the ore has always varied very
much:
No. of
tons.

No. of
tons.

Yield.

120 ................... 82, 639
] 35 .......... ~ . . . .. . .. • 5, 247
162 ..................... 3, 308
120 .................... 2, 030
142 .................... 2, 000
140 .................... 3, 500
115. . . . . . . . . . . . . . .. . . . . 5, 312
113 ........•........... 1, 728
150 .................... 3, 577

26
49
43
33
00
00
00
00
00

Yield.

165 .........•...•..... $5, 502
160 .................... 2, 037
2L3 .•...........•
3, 865
260. . . . . . . . . . . . . • . . . . . • . 3, 899
228 ......
3,153
28 .................... 1, 491
20 .. ~ ........... -- . . . . 1' 200
22 .................... 1, 795
12 .................... 2, 534
G

o o •

•

oo •

•••••

oo •

ewo o

00
00
75
00
50
00
00
50
00

:Ulaking a total of 2,305 tons, yielding 854,830.26, or at the rate of $23.79
per ton.
A few hundred yards we~t is the Avalanche lode, running parallel to
the Wide West. The crevice is from 4 to 5 feet wide, with a strong
body of rich bluish quartz, averaging over a foot in width. The dip is
very slight. The mine is owned by John Thomas, E. E. Clough, and
Edward Phillips, who have been working it steadily through the season, ever since the lode was discovered. They had fifty-nine tons of ore
worked in the Wide West Mill, the first lot, of ten tons, yielding $703,
the last., of forty-nine tons, about $4,500. 'York will be continued
through the winter.
Outside of these lodes there are many others which have been lying
idle and are mostly not developed or not in condition for examination.
Nearly all of them have well-defined crevices, with strong bodies of ore
similar to that of the vVide West, and probably of about the same average value. Wakefield & Son have recently commenced work on the
Tenino, and John Tonkin on the Hardup, both very promising veins.
Mr. C. Jacobs, of Boise City, owns several lodes here. One of them,
the Victor, is somewhat developed, and a very strong vein; the shaft,
however, which I believe is 80 feet deep, was full of water last summer,
and thus no data can be given. Mr. Jacobs also owns a very fine and
substantially built 20-st.amp mill, with an excellent fifty-horse-power
engine.
·
The principal placer-mines of the district are on the Middle Boise
River and on Hardscrabble Creek. The latter are owned by Messrs. A.
& J. Pfeiffer, of Rocky Bar, and yielded about $15,000 to them last
season.
The whole production of the county is probably from $100,000 to
$125,000, of which about one-third came from quartz lodes. For the
next year, the amount will probably be much larger; as some of the
best lodes, but little worked last year, are now turning out large amounts
of bullion. During the five months from July 1, 1873, to November 30,
the United States assay-office at Boise City received over $50,000
from Rocky Bar, while the amount furnished during the whole year
ending June 30, 1873, was only $35,000.
This summer a new mining district was located on Wood River, where
a number of silver and gold bearing galena veins have been discovered,
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which, to judge from the character of the ore, are very similar to those
of South Mountain and Owyhee. Three samples assayed by Mr. vVolters gave the following results:
I.

Gold ...... - _.... $76. 49
Silver ..... _.... _ 100. 40
Lead...... . . . . . .
65 per cent.

II.
$4.13

$32.04

101.76

84.94

69 per cent.

III.

51 per cent.

The ore was coarse galena with carbonate and oxide of lead and oxide
of iron, and very pure. The lodes are about ninety miles south of Rocky
Bar and about as far north from Fort Hall. The old o-verland road
passes within a short distance of them.
BOISE COUNTY,

Banner district.-Nothing has been done here since my last report in
the different miues; but there will probably be great activity next season, and the Banner and Wolverine lodes will also be worked during
the winter. G. W. Crafts, the principal owner in these two lodes, moved
his mill from near Idaho City over to Banner in September, and will
take out as much ore as possible to have a good supply on hand when
the mill is finished. The mill contains 20 stamps and a very good new
engine. Roasting furnaces and pans will be put up next spring; and
the owner expects to keep it running steadily to full capacity. In this,
however, be may find himself disappointed. There are certainly a great
many lodes discovered in the district, but the work done on most of them
does not amount to much, and a developed mine does not exist there at
all. The Banner and \Volverine, the two best lodes of the camp, are
both well-defined veins, carrying large bodies of tolerably good, and
small amounts of very rich ore; but neither of them is in a condition to
furnish a large and regular supply, nor is there any possibility of developing them so far during the winter that they can supply even half the
capacity of the mill. There is no doubt, however, that the erection of
the mill will give a new impetus to mining in that camp, as it supplies
miners with a market for their ore and a chance to test the value of their
lodes. This may be the means of bringing out the district and making
it a prosperous mining-camp; Mr. Crafts is certainly entitled to considerable credit for his enterprise, though his profits may be delayed.
Near Id~Jho City the Keystone lode has been worked for a short time,
but after running a considerable quantity of ore and finding that theresultin~ bullion did not pay for crushing, work was abandoned. It is
reported that Ilo sinking was done on a good vein of ore which appears
in the mine, and that f<:l.ilure was the natural result of a desperate attempt to make wall-rock pay.
Quartzburg.-In this district the Gold Hill Company has been steadily
at work during the whole ;year. The lower level on the west extension
of the Gold Hill lode has been extended 800 feet. It was started on a level
with Granite Creek, runs under a small hill a couple of hundred feet in
height, and at the time of inspection the heading of the level was about
28 or 30 feet below the bed of another creek which runs at the foot of
the other side of the hill. Since then it has been continued some distance into the next mountain; the ore has considerably increased in quantity, and the prospects of the mine are better than ever. The ground
ln the 'first hill is nearly exhausted, all the stapes being now near the
surface, and having a1ready broken through in some places. The crevice through the different stopes was from 2~ to 4 feet wide, the ore oc-
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curring in seams consisting of quartz, iron pyrites, and gray antimony,
and mostly containing plenty of free gold.
In the old Gold Hill several stopes were worked between the third and
fourth levels, and t.h e heading of the lowest level is now being driven in
very good ore.
·
The east extension of the Gold Hill is for the most part owned by
Eissler & Co. They haYe run a cross-cut tunnel between 400 and 500
feet long, intersected the lode at a depth of about 180 feet, and raised
a shaft from the tunnel to the surface. To the depth of 50 feet the ore
is decomposed, and the vein considerably broken up. At that point it
reverses its dip, and a vein of solid ore, averaging 36 inches in width,
extends down to the tunnel. It is an intimate mixture of decomposed
gangue-matter, iron pyrites, and antimony, easily mined without any
blasting. A sample taken across the whole width of the pay-streak assayedPer ton.

Gold._ .................................................. . .. 877 52
Silver .......... -~ ........................................... 11 9G
Total ................................ ~ • . . . . . . . . . . . . . . 8!) 48
The lode is not worked now, because the owners haYe no mill to treat
their ore. Negotiations haYe been going on this fall to raise enough
capital to buy the Keystone Mill, near Idaho City, and take it over to
the lode, and further, to put the mine in good shape for working l)y
running levels; but up to this time the owners have not received any
encouragement, though their propositions were very fair, and the mine
certainly looks promising.
A couple of hundred feet north of the Gold Hill is the Hawley lode.
It is claimed by Mootry and others as the Lone Star lode, and a lawsuit
has been carried on for several years to determine the ownership. At
present it is pending in the Supreme Court. The lode is worked on the
surface, and near it, by adits, the vein lying almost fiat. A cross-cut
tunnel has been 1·un quite a distance, to intersect the lode 60 to 65 feet
below the upper level, and a winze has been sunk to connect the two.
The ore is decomposed quartz, with free gold, and very rich; and,
though in absence of a mill, the owners merely wash their ore in sluiceboxes, and lose, of course, a good deal, they have taken out considerable money.
The Gold Hill Company's mill has been running steadily the whole
year, crushing daily from 35 to 40 tons of ore. The concentrate<l
sulphurets have been worked in pans, with satisfactory results. Late
in the season, an arrangement was effected between the company and a
party from San Francisco, according to which the former agrees to furnish from 6,000 to 10,000 tons of sulphurets and 10 horse-powers from
the engine, for which the latter will pay $6 per ton.
For placer-mining i!le season was a very favorable one through the
whole basin; since, owing to the cool weather in April and l\lay, the
snow melted Yery gradually and furnished a uniform amount of water. ·
The assay-office of C. W. Moore & Co. bought and assayed nearly a million dollars' worth of gold; and as almost all the product of the Boise
Basin finds its wa:r to their office, thdt amount may be considered the
total production of the placers.
IDAHO COUNTY.

Last fall and winter work was continued on the Rescue lode by G.
Gambel, and some rich ore was obtained in sinking the shafts from the
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lower leYel further down. This spring the litigation about the lode
resulted in favor of the plaintiff, A. Leland, of Lewiston, and since then
nothing has been done, as the large amount of water carried by the
vein, and the necessity of sinking the shaft deeper, to open the mine,
made the erection of good substantial hoisting-works necessary. The
Rescue Gold Mining Company, A. Leland, president, was then formed,
and machinery was ordered in San Francisco. Unfortunately, however,
it was shipped too late to be packed over to Warrens, winter having
already set in when it arrived at Lewiston. As early as practicable in
the spring it will be taken o-ver and work will be resumed.
The Charity lode has been worked steadily; ~ut the results are not
known.
The placer-mines of this and adjoining counties yielded about $300,000.

CHAPTER IV.
OREGON.
The annals of mining enterprise in the State of Oregon during the
past year have been u;neventful. Mr. Valentine, the accomplished superintendent of Wells, Fargo & Co.'s Express business, estimates the
gold product of the State at $1,376,389, a sum which seems to me a
close approximation. On the same authority, vVashington Territory
(from which I have no returns) has produced $209,395. The western districts, once the scene of a busy placer-mining industry, have relapsed into comparative idleness, though the ancient diggings are still
reworked here and there by Chinese, and now and then a feeble move is
made, under the inspiration of the great success of hydraulic workings
in California, to " bring in water." The middle districts, on the tributaries of the John Day River, with Canon City as their commercial center, may be said to remain about in stat~t quo; at least, my correspondents report neither progress nor noteworthy decline. The principal activity has been manifested in the eastern district, and particularly in
Baker County. I am indebted for the latest information from that section to an esteemed correspondent, Mr. E. W. Reynolds, ofBaker City.
The Virtue mine, on the Rockfellow and Union lodes, a few miles from
Baker City, has been repeatedly described in former reports. The favorable opinion which I expressed after a personal examination of this
mine in 1869 has been steadily confirmed by later developments. It is
now reported to be looking better than ever, showing a large vein of
good quality at the depth of 500 feet below the top of the first shaft.
The width of the vein is said to be 2-2- feet, and the yield of the rock $20
to $30 per ton. The company levied an assessment of 75 cents per
share during the year, for the purpose of defraying the expense of erecting a new mill and machinery at the mine. The old mill was at Baker
City. The new mill has 10 stamps, with self-feeding arrangement and
steam·power. The mine and mill are reported to employ about twenty
/
men. The present superintendent is Mr. D. H. Jackson.
The James Gordon is a promising lode, located last November by Mr.
Rockfellow, the discoverer of the Virtue, about seven miles north of the
latter mine. .At the outcrop the width was 10 inches ; at the depth of
35 feet it bad already widened to 32- feet. This was a " blind ledge,"
and its discovery reflects credit upon the skill of tlle prospector, whose
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name and profession combined h::we earned for him in Eastern Oregon
·the sobr,iquet of "Old Rocky." Messrs. Rockfellow, Reynolds, and others, who own the mine, will shortly have a lot of 50 tons of the ore tested
at the Virtue Mill. Samples sent to me indicate a fine quality of milling
rock.
The Golden Gate is a vein of auriferous quartz, discovered last August in the hills one mile southwest of Pocahontas, and owned and
'Yorked by Messrs. Bailey & Gray, who have been crushing about half
a ton per day with an old-fashioned arrastra. The vein is well defined,
and dips about 45°. The product of 22 tons, alleged to be by no means
the richest rock, averaged $180 per ton.
In Rye Valley district two new ledges of rich silver-ore ha~e been
reported, discovered last fall by Mr. S. B. Franz. The leading quartzmines of the district are Green's Discovery and the Monumental, both
owned by 1\Ir. Charles Green, who reports that he has ore enough in
sight to run a 20-stamp mill for one year. Some of the Green's Discovery ore was shipped to San Francisco, where it was sold at $250 per
ton. It was said to carry $300 per ton, principally in silver.
The Connor Creek mines are doing well. Messrs. Estabrook, Palmer,
and others, the owners, are putting up new machinery, and report an
abundance of rich rock.
The placer-mining industry at Eldorado, Mormon Basin, Aurelia,
1\'lalheur, Olarks·ville, and Burnt River has been carried forward about
as it was in 1872, and with tolerably satisfactory results. Even Auburn,
one of the longest-worked districts, anu perhaps the most productive
heretofore, is far from exhausted.
The placers along the western edge of Powder River Valley, and at
Sparta and Gem, have done about as well as last year. The aggregate •
shipment~:; of gold-dust from the whole county ha~e somewhat fallen off,
though it is not in my power, from a mere comparison of the reports of'
correspondents from the different districts, to determine what are the
precise causes of the decline. There seems to be a general anticipation
of prosperous activity in both quartz and placer mining for the future.
I venture to prophesy, however, that the effect of the Pacific Railroad
will continue to be relatively depressing upon the industry of this part
of Oregon, as upon all other mining districts lying just outside of the
zone of easy communication with the road-that is to say, the districts
along the railroad draw off labor and direct capital from those less favored in this respect. But the undeniable resources of Eastern Oregon
will doubtless exert sufficient attraction to overcome this disadvantage
in time. Even now that region appears to enjoy a real though retarded
progress. Baker City is improving rapidly, a certain sign of the substantial prosperity of the country which supports it.
The following summary of the mining districts of Baker County, from
the Oregon Directory of 1873, gives a good notion of the number and
extent of active camp :
Baker County, with its ten thousand square miles of territory, is the wealthiest goldbearing portion of the State. The first gold was discovered there in 1861, when the population was confined to a very few, but that magic discovery has lnreu persons there so
steadily that it has now a population of nearly four thousand, and property valued at
over half a million dollars-four times that sum would be more exact. The mines extend over the entire area of the county, and all pay largely. A gentleman who is well informed on such matters estimates the· gold productions of the county at two million
dollars per year, aud judging from the number of mines and ditches, this figure would
seem rather below than above the actual sum. The mines are generally placer, but
quartz has been receiving attention of late, and is found exceedingly remunerative.
The principal ledges and mines encircle Baker City, which is the deposit of supplies,
owing to its central locality. Within the limits of this city, the Virtue Gold Min-
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ing Company have established a 10-sta.mp steam-mill, for crushing the quartz taken
from their celebrated mine, the Rockfellow and Union lode, se\en miles distant. Tilis
was djscovered in 1863, and has been worked ever since; the ledge is two feet and a
halfwide and has been entered to a depth of 400 feet, yet it pays better than ever,
yielding $3'0 per ton. The mine and mill employ about twenty men. Twenty-five
miles southeast from Baker City are the Burnt River mines, which employ about
one hundred and fifty men in the mining season. The camp is supplied with water
from Burnt River, and with edibles by the farmers in the vicinity, who raise sweet
potatoes, tomatoes, fruits, and cereals in abundance.
Rye Valley, one of the oldest camps in the county, has both quartz ancl placer mines;
the gold is of a coarse quality, and valued at from $12 to $16 per ounce. The placer.
mines extend oYer a large area, are quite deep 1 employ two l;l.;mdred men in season, pay
ii.·om $10 to $100 per diem, and are worked with water from the ditch leading to Dixie
Creek. This ditch is about five miles long, and has a capacity of 600 inches; entmgh to
supply all demand. The quartz is very rich in silver, the yield sometimes amounting to $300 per ton. This sum was derived from a lode called Green's Discovery Lode.
Humboldt Basin is a town and mining camp; the mines, which embrace placer and
quartz, are situated in what seems to be an ancient crater, on the summit of Humboldt
Mountain . . Lar&,e nuggets have been. found in this ~amp, and one picked up in 186?
was valued at ;:liMO. All the gold IS of fine quality and worth from $14 to $18
per ounce. The mining season is short-from March till June-and the only water
convenient is that produced. by the· snow melted by the sun. \Vere water abundant., these mines would prove very rich. as they yield an average of $20 per diem,
tbongh they have been worked since 1862; they give employment to two hundred
men including Chinese. A quartz lode found there is well defined and prospects well.
The mines are supplied from Baker City, distant thirty-five miles in a northwesterly
direction. Five miles southeast of this camp is Amelia City, a town in the midst of a
large and wealthy mining district. There are about thirty gulches in this district
which pay from $10 to $30 per diem to the hand. Water is plentiful, and is conducted
to the mines by a ditch, which is four miles long and cost about $15,000.
Shasta, or ·willow Creek mines, are situated in the southwest portion of Mormon
Basin, and yield from $5 to $100 per diem to the hand; they are supplied with
water from the Alder Creek ditch, which is forty miles long and cost $50,000; and by
the great canal of the Malheur and Burnt River Consolidated Ditch and Mining Coml'any, which has a length of one hundred and twenty miles, a capacity of two thousand
five hundred inches, and cost a quarter of a million dollars. Besides these, there are
two smaller ditches, which have a capacity of one hundred inches, a length of three
miles, and cost $8,000. The camp has two towns, ElDorado and Malheur City, which
have a population in the season of from two to four hundred each. These mines arc
supplied with agricultural productions from the Willow Creek Valley, which produces
esculents and cereals.
Bridgport, a small town, and the headquarters of the Chicago Ditch Company, is in
the midst of a placer country which extends for twenty miles. The ditch there has a
capacity of fifteen hundred inches, cost $35,000, and supplies one hundred gulches in its
course of thirty-five miles.
Clark's Creek mines, four miles southeast of the former, were discovered in 1862, and
have been worked since by from two to five hundred men each season. They yield from
$10 to $50 per diem to the man, and are supplied with water from the ditch of Virtue and
Buckland, which has a length of ten miles, a capacity of 400 inches, and cost $25,000.
"Winter's diggings, Gimletville, and other camps, extend along Burnt River,~ distance of forty-five miles up into the Blue Mountains; the mines are in what is called
the gravel vein, and pay well. Nuggets valued at from $100 to $500 are found quite
often. Water is scarce, and the main dependence is on melted snow; good quartz
ledges have been found recently in Umpqua Gulch.
Deer Creek camp, situated on Powder River, twenty miles northwest of Baker
City, is worked principally by Chinese, who earn about $3 per diem; water is
supplied from a ditch connecting with the river. Auburn mining district was discovered in 1862, and for three years subsequently employed a population of from four
to six hundred; it has yielded several million dollars and is still paying welV. It is
supplied with water from the Auburn Canal, which has a capacity of 2,000 inches, a
length of thirty miles, and cost $230,000. The Oro Fino lode in this camp prospects
very largely; a tunnel 400 feet long has already ueen worked, and the more progress made the better does it yield. ·
Stiles's Gulch, five miles from the preceding, produces coarse gold, some of the nuggets being valued at $100 to $1,000. Owing to the scarcity of water it is but little
worked.
Griffin's Gulch, eight miles west from Baker City, is the place where gold was first
dis9overed in the county, in the autumn of H361. It has yielded largely, but it employs
only thirty persons. vVashington, Rean, and other gulches have be~n mined since 1SG7,
and are yet worked to advantage by t"o lmndred pBrsons. A fine quartz lode on
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Rean Gulch yields $30 per ton; it is crushed at the Virtue· mine at Baker City. The
former gulch is owned by Chinese, who earn an u.verage of $5 per day. Salmon Creek
mines yield from $5 to $20 per diem to the hand; the quartz ledges there hu.ve been
worked a little. Water is supplied by three ditches, erected at a cost of $5,000.
Rock Creek mines, twelve miles north of the town of Poeahontas, which ·are extensive and promise to be lasting, yield from $10 to $50 per diem to the band during
the mining season; water is supplied by the Rock Creek ditch, which has a length
of six miles, a capacity of 500 inches, and cost $10,000. Good paying mines have
been discovered recently on Conner Creek, forty miles southeast of Baker City,
near Snake River. A quartz lode-the Eddleman-is one of the richest in the
State; it is two feet and a half wide, and well defined, with good casings. A 10stamp mill has been erected there, and all reports attest the richness of the rock.
This region pr~mises to be one of the best mining camps in the State when it is
prospected. There are only a few persons in the district at present, and they do not
care to hunt quartz, as long as p,lacer mines can be found. A large area of country
has not been prospected in the least, as the olcl mines are still paying well. From
all information that can be gathered, Baker County has only commenced to develop
its rich mineral treasures, for though over pne-third of the population is now engaged
in mining, it may be safely estimated that twice or thrice the number could pursue
it with profit. There is more enterprise manifested in the county than in any equal
area ou the coast, which is apparent from the fact that two hundred and sixty miles of
ditches, having a capacity of 7,350 inches, and costing about $648,000, have been built
there, and that more are being constructed as rapidly as they are required.
Grain of all kinds is low this winter. There is, however. market for all that is produced.
The climate is very healthy. There are no chills here. Rheumatism and bilious
fever are the most prevalent diseases, we believe. There is an abundance of good
timber (pine and fir) in this country. There is also plenty of good stone. Lumber
is worth from $14 to $18. Good water is obtained by digging from 8 to 14 feet. The
society is as good as most of frontier countries. There are churches, and our school
advantages cannot be excelled. Mechanics get from $3 to $5 per day. Labor is $40 to
$50 per month, gold coin. There are slack times now, but tb.ere is generally a plenty
of work to do. The cou1.1try is improving very fast. It costs a little more to live
here than east of the Rocky Mountains.
Cattle are very cheap, and horses are lower in price than they have been since the
first settlement of the valley. Ponies sell at from $6 to $30. American horses at from
$70 to $125. It would cost from $250 to $500 to get a team. ·wagons are higher than
east of the mountains.
It costs from Omaha to Baker City, via Kelton, Utah, first-class, $1;j0; and secondclass, $110. Purchase a through ticket. It would not be advisable to ship anything
except bedding, clothing, &c. .

CHAPTER V.
UTAH.

In the mining industry of this Territory great energy was everywhere
displayed up to the time of the unfortunate financial panic in the .East.
During the last quarter of the year, however, a great many of the
largest mining companies of Utah, and nearly all the smelting-works,
~ither stopped operations entirely or prosecuted them on a very limited
P "'.le.
~H is noteworthy that during the panic most of the English com1\~llll es were in the worst straits, and even the Flagstaff, which has been
F .; ofore considered tbe company resting on the most solid founua1 or ' came into serious financial difficulties.
For ~aller mining enterprises, and especially those in wbich the pnrtare tbemselYes working miners or citizens of Utah, diu not suffer
On retch as the large stock.companies, though they too were much emOn b 1ssed for a time on account of the impossilJility of selling ores ro
ing-works.
to the latter, I have to notice the erection during the forepart of
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of

1he year of a number
new works, most of which are of large capacity,
and ·the enlargement of some of the older works. Among the former
are the Chicago Works at Rush Lake, the Shaunty Springs Works in
Star district, .the Mammoth Copperopolis Copper Works in Tintic, and
the Galena, Sheridan Springs, Last Chance, and Mountain Chief Works,
near Sandy Station, on the Utah Southern Railroad. Among the latter
I mention the American Works, (formerly Robbins's,) enlarged to three
times the former capacity, and the Wahsatch Works at Big Cottonwood. Most of those smelting-works situated near the Utah Southern
Railroad have been in operation during the greater part of the first
f,hree quarters of the year, smelting, some of them, Bingham ores alone,
and others Bingham ores mixed with higher. grade ores from Little and
Big Cottonwood and other districts~ The result is a largely-increased
product of base bullion during 1873, as will be seen by comparing my
statement given below with the one contained in my last report. As
to the financial success of the smelting-works, I am sorry to say that
very tew indeed have been profitable, as was shown by the many attachments on account of debt in the latter part of the year. It must,
hmvever, be remembered that this time was an extremely unfavorable
one for any business throughout the country. It is, moreover, only too
true that the greater part of the Utah works are managed without tech·
nical ability, and that fortunes are there lost in slags, dust, and matte
which might easily be saved.. The Germania refining and separating
works form, in this respect, one of the exceptions to the general rule.
They have been steadily at work and are a technical as well as a financial success. These works are among the very few in this country
where a lead fit for the manufacture .Df .white lead is produced. The
works. treated during 1873 ~

From Utah...................................................................
From N e'ada, (mostly Eureka) . • • . . • •• . . . • . • • • •• ••. . . • . . . • . • • • • • • • • . . . . •. . • .
Total • • . • • . . • • • • • • • • • • . • • . • • • . . . • . • • . . • . • . . • •.• • • . . • • .. . . . . • • • . • • • • • . • ..

2, 430
1, 670

oz.

oz.

360, 180
200, 400

1, 100
5, 610

4, 100 \ 560, f•SO

6, 710

The following are the stamp-mills and arrastras now in the Territory:
Horsepower. Howrun.

MILLS.

Pioneer ...................................................... -• .••••..
Brevoort ............................................................ .
Enterprise ........................................................... .
New J~ersey ......................................................... .
Wyoming ........................................................... .
Mtller's ....................................... ... ................... .
Sboebridge ......................................................... ..

g~~;rFl~~~-::: ~: ::::::::::::::::::::::::::::::::::::::::::::::::::::
1-A.RRASTRAS.

I

~~[._;;~~~::: ::::::::::.:::::::::::::::::::::::::::::::::::::::::I

25
10
5
5
20
20
20
2;1
40
2
2
2

Steam ..
Steam ..
Water ..
Water ..
Steam ..
Steam ..
Stenm ..
Steam ..
Steam ..

Location.

East Caiion.
East Uaiion.
East Caflon.
East Calion.
'I intic.
Tin tic.
Tin tic.
Tin tic.
Lewiston.

Water .. East Caiion.
Water .. East Canon.
Water .. East Caiion.
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A great deal of prospecting has been carried on in the southern part
of the Territory, and several new districts have })een organized. With
the exception of the discovery of the extraordinary richness of the
Mono mine at Dry Canon, Ophir district, there have been, however, no
new developments of great importance.
The iron and coal region in the southwestern part of Utah has received much attention during the year, and a strong eastern company
is at work there erecting furnaces for the production of pig-iron, in
order to be ready for work when the railroad, which is slowly but
steadily extended southward, reaches the fields.
In the direction of dressing-works, which are so essential for a very
large part of the Utah ores, an advance, which I hope will be permanent,
has been made by the erection of wet-dressing machinery in Bingham
Calion by the Utah Sih•er-Mining Company, and of a Krom concentrating-works in Salt Lake City. Neither establishment was entirely
finished at tlle end of the year, but both were very near completion.
The Eruma Company, in Little Cottonwood, has built small dressingworks for the purpose of concentra~ing the large amount of third-class
ore on its dumps. These works have produced between 600 and 1,000
tons of high-grade concentrates; but it has been impossible to get any
correct data in regard to the costs or metallurgical losses of the undertaking, the management of the Emma mine having refused all information in regard to the mining or other works of the company. In my
opinion it is very doubtful whether, with the class of Utah ore represented by the Emma, dressing will be financially or even technically
successful.
The following statement of the product of Utah for 1873 in gold, silver, lead, and copper has been compiled with care from the best attainable authority.
GOLD.

From placers, (express shipments plus 20
per cent. in private hands) ........... .
Extracted at Germania Works from Utah
bullion, 1,100 ounces .•......... e • • •
0

$32,616 00
19,800 00
$52,426 00

Total gold • ~ ...... .
SILVER.

Produced by stamp-mills, 169,486 ounces,
at $1.18 ......... , ................. . $199,993 48
Extracted from Utah base bullion, 360,180
ounces ........ -.................... .
425,012 40
Contained in bullion shipped, (8,032 tons) 1,807,200 00
Contained in ores shipped, (12,384 tons). 1,424,160 00
Contained in bullion on hand, (500 tons).
122,500 00

3,978,865 88
Less amount in 1,6661 tons on hand Jannary 1 ............................ .

253,091 00

Total silver .................... ., . . . . . . . . . . .. .
17 M

3, 725, 77 4 88
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LEAD.

Produced at Germania Works from Utah
bullion, 2,430 tons, at 5 cents per pound
Contained in bullion shipped, 8,032 tons,
at 4 cents per pound. . . . . . . • . . . . . . . . .
Contained in lead-ores shipped, 30 per
cent. of 11,075 tons, at 2~ cents per
pound . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Contained in bullion on hand, 500 tons,
at 4 ~ents per pound . . . . . . . . . . . • . . . .

8243, 000 00
642, 560 00
166, 125 00
40, 000 00
1,091,685 00

Less amount on hand January 1, 1,6662tons, at 4 cents per pound ........... .

133,320 00

Total lead .•..••...............•..............

958,365 00

COPPER.

In 1,309 tons of ore shipped, 24.6 per
cent., at $52.74 ..................... .
In 126 tons of black copper, 90 per cent.,
at $223 per ton ...................... .

$69,036 66
28,098 00

Total ~opper. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total product of metals...... . . . . . . . . . . . . . . . . . .

97, 134 66
4, 803, 700 54
=================

Product of gold and silver ............................ 83, 778,200 88

Remarks on the above staternent.-The amonnt of gold product is leRs
than the estimates of :Messrs. Valentine, Fabian, and others, who im11roperly include in the product of the Territory a part or the whole of
the gold extracted at tlle Germania \Vorks from base bullion purchased
for tbose works in Nev-ada, principally at Eureka. The silver aU<llead
of this Nevada bullion have also been heretofore erroneously added to
the Utah production. 'Ihe Germania Works treated during the year
1,670 tons of Nevada bullion, extracting 200,400 ounces silver and 5,610
ounces gold.
The value of Utah base bullion shipped is estimated at $225 per ton.
l\1 r. Fabian estimates it at $250, wh,ich I consider too high, because the
amount of low-grade ores treated (containing considerable lead, and
hence producing low-grade bullion) was proportionally large during
1873. The "\Vinnernuck and the Flagstaff (and the Davenport for part
of the year) were the only works producing high-grade bullion iu large
quantities. The numerous works along tlw Utah t;outhern Railroad
smelted chiefly Bingham Canon lead-ores, producing bullion, a great
deal of which did not contain more than 30 to 40 ounces of sih~er. The
valne of $225, estimated by me as the general average, includes gold
and silYer. Judging from the operations of the Germania Works, (2,430
tons of Utah bullion treated; silver, 360,180 ounces; gold, 1,100 ounces,)
the value in gold may be 5 per cent. of the value in silver.
The value in gold and silYer (mainly silYer) of the ores shipped is
estimated at $115 per ton, for the reason tllat of the 12,384 tons shipped,
964 tons from the Mono mine yielded about $442,000, or an average of
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$458 per ton; at least 600 tons of Emma dressed ore were worth $500;
1,309 tons of copper-ore carried, at a low estimate, $~0 per ton in gold
and silver; and 126 tons of black copper, about $80 per ton. 'fhis
leaves 9,388 tons of unknown value, which can safely, however, be
assumed to have contained over 45 ounces of silver per ton, since it
would scarcely pay to ship it on a lower basis. The average for all
sllipments, thus obtained, is $115 per ton.
The bullion on hand and in transit is estimated at 500 tons, against
1,666~ tons at the end of 1872. In that year the Germania Refining
Works alone had on band over 800 tons. The value of the stock on
hand having been included in the last report as part of the product of
1872, at a reduced lead-value, to allow for the expense of refining, is
now subtracted; while the estimated amount now on band is added.
The silver contents are taken for each year on the basis of the general
average for the year.
In reckoning the values of lead, the refined metal is taken at 5 cents;
the metal in base bullion ingots, or pigs, at 4 cents, and the metal in
ores at 2~ cents per pound.
The values of copper have been calculated at the prices paid in Salt
Lake upon the assay. These were, for 24.G per cent. ores, $59.60 per
ton, currency; for 90 per cent. black copper, $252 per ton, currency. I
have calculated the prices in gold at 113, thuR reducing the values to
coin, in harmony with the remainder of the statement of metallic product.
Little Cottonwood district.-As heretofore, this distriet has maintained
its reputation for the produetion of the highest grade of smelting oreR
in large quantities. A greater number of mines contributed to the
shipments during 1873, than in any previous year. nut the Emma,
once known as tbe largest and richest deposit in the district, has fallen
off in production very much, and at the end of the year the most acti,-e
explorations in depth on this property had failed to develop another
ore- body of magnitude. From the beginning of the year far into the
summer, the lower works of the Emma were much troubled with water,
the pumps then in the mine not being of sufficient size to keep the water
down. This, I am informed, was afterward remedied. The upper orebodies being very nearly worked out, explorations were carried on in
depth, as soon as the removal of the water permitted it. During all
this time the most contradictory reports in regard to the mine were
afloat; and this state of affairs was especially promoted by the circumstance that no visitor was allowed to enter the mine under any circumstances. At the end of the year the common report was that a Yery
large and extremely rich body of ore had been struck in the bottom of
the main shaft, which was said to have passed through the limestone
and found a wi<le ~'vein'' of galena, very rich in ~ilver, in the underlying
granite, 500 feet from tlle surface. This rumor obtained much credence
in Utah, as well as in ilondon. nut finally, in the first week of F ebruary, 1874, a circular from the directors of the company denied the truth
of the report; and it is now said that the alleged granite in the bottom
of the shaft is only brecciated limestone, and that the Emma mine is at
this time without any considerable reserves, though it still produces
from sixty to seventy-five tons of rich ore per week. During tlle year
tbe second-class ore from the dumps of the mine has been concentrated
by means of jiggers, an ore assaying $1,000 and upward per ton beiuu:
reported as the product from this operation. The number of tons of
concentrated ore produced from t.h e clumps, I ha,Te not been able to aseertain, nor the ntlue of the total product. Tlle amount of Emma ore
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sampled at 1\'Ir. Mackintosh's works in Salt Lake City, during 1873,
however. is reported to me by the owner of the sampling-works as 7,269
tons. 1\'Iost of this has been smelted in Utah.
The Flagstaff mine was steadily worke<l until November, when operations were suspended for a short time, on account of an attachment
against the mine by Captain Forbes, one of the managers of the property up to that time, and a strike of the miners, which took place about
the same time. This splendid mine has produced during 1873, according to the directors' report, 15,000 tons of ore of an average value of $54
per ton in the ore-market. The same report sa.ys the expenses for mining ought to have been $5, hauling $8, estab ·shment.charges $4, total
$17, leaving $37 profit per ton. Yet there was not only no profit made,
but in the faU the company was very heavily in debt and the value of
the shares depreciated rapidly in London. After the stoppage above
mentioned, Mr. Patrick was appointed manager.
Although hardly any prospecting work and development in advance
took place in the mine during the :vear, the reserves in sight in the mine
in December were estimated by 1\fr. John E<ldy, a Cornish expert, at
6,800 tons. The ore raised from the mine was mostly smelted at the
Flagstaff and Last Chance Smelting-Works, but 2,595 tons were sampled
at the Pioneer Sampling-Works at Salt Lake City and shipped. According to the latest advice from the mine it was in good condition and about
350 tons of ore were shipped to the smelting-works weekly. The Flagstaff Smelting-vVorks were lying idle, and the ore was reduced at the
Last Chance Works.
The vVinsor Company, owning the Last Chance, Hiawatha, Savage,
and 1\.iontezuma, has worked its mines actively <luring the year. The
ore from these mines is rich in silver and lead, rarely ~containing, as
shipped to the furnaces, less than 50 ounces of silver per ton, and 30 to
35 per cent. of lead. The company sent 1,250 tons of ore to the Pioneer
Sampling-vVorks at Salt Lake City during 1873; 181 tons, assaying from
32 to 432- ounces of silver per ton and 31 per cent. of lead, were bought
by the American Smelting Company.
The Grizzly, situated on Grizzly Flat above Alta City, bas shipped
1,200 tons of ore to the sampling-works during the year. It is well
opened by shafts and levels, which show an ore-deposit 5 to 6 feet thick.
The mineral is rich in lead and silYer, and is esteemed by the smelters.
The Vallejo has also been actively worked, 750 tons of ore having
been sent to the sampling-works. During the heavy snows in the winter
of 1873, when other mines on Emma Hill were seriously interfered with
in their regular shipments, tllis mine was enabled to work uninterruptedl.r, by the help of the wire tramway spoken of in my last report.
The Oxford and Geneva, a new mine, which bas sprung into notice
during the year, is situated in the limestone on the left side of J..~ittle
Uottonwood, on what is called Peruvian Hill, nearly opposite the Flagstaff. The first ore shipped from this mine, a lot of 45 tons, sold to the
American Smelting Company, assayed 28.28 ounces of silver per ton, and
32· per cent. of lead. Of 250 tons subsequently sampled at the Pioneer
Sampling-Works, the value is not given.
The Toledo has shipped some very rich ore, which is, however, poor
in lead, as shown by 125 tons, bought by the American Smelting-Works,
which assayed 4 per cent. of lead and 90 ounces of silYer per ton.
The Highland Chief has also shipped rich ore, of which 84 tons, containing 53.66 ounces silver and 37 per cent. of lead, were bought by the
American Company in August. This may be taken as the average value
of the ore shipped from the mine.
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The Wellington bas bad 300 tons of ore sampled at Salt Lake, ancl
various small lots were sold to the furnaces directly. The assays of such
lots as came under my observation showed. from 52 to 56.5 ounces of
silYer per ton aud 28 to 34: per cent. of lead.
The Hevolution and McKa.v have shipped about 50 tons of very rich
ore, assaying 200 ounces of silver per ton ancl15 per ceut. of lead. The
:l\fcKay is opened by au incline 30 feet deep and by 75 feet of drifting.
Tl.le ore-vein is from 3 to 5 feet thick.
The Davenport Company, like nearly all the other English companies
in Utah, experienced great financial difficulties in tbe fall .. Its tnines, the
Davt>nport and Matilda, are situated on the dividing ridge between Big
and Littie Cottonwood Canons, about a mile east of the Emma. Botll
mines were continuously worked up to the time of tbe financial panic
in. the East. The developments on the Da,·enport consist of several
inclined shafts and drifts, and a tunnel 600 feet long. Through the
latter nearly aU tlJC ore has been transported to a platform, whence it
is sent down for 700 feet on a tram way toward the valley. From here
to the furnac€s, ten miles distant, at the mouth of Little Cottonwood
Calion, it is haule<l by wagons. The deposit of ore in the Davenport
bas aver.aged so far about 5 feet in width. It is very ferruginous, and
rarely contains less than sixty or seventy ounces of silver to the ton,
but only twelve to eighteen per cent. of lead.
The Matilda deposit is connected with that of the Davenport; but
while the latter has an inclined position, the ore in the former stauds
nearly vertical. Its width is very variable, and has changed from 4 to
20 feet. Both locations are covered by United States Jlatent. In May,
1873, a new manager, Mr. Phil potts, was sent out from Loudon. On his
arrival he found the companis affairs in a very unsatisfactory state.
It was in debt iu Utah to the amount of $75,000, on which it had to pay
a very high interest. About 1,000 tons of ore were then in sight in the
two mines. During Mr. Pllilpotts's brief management he succeeded in
reducing the debts of the company to $40,000. At tllat time 765 tons
of ore were stored up at the furnaces, and 200 tons at the mine. l\fr.
George J. Johnson, a graduate of the Freiberg Sclwol of lYlines, and
the owner of one of the sampling-works at Salt Lake City, then took
cl.large, and employed. Mr. vYoberling, a well-known metallurgist of the
West, as manager of his smelting-works. Mr. Johnson at once saw that
the ores of the Davenport coultl not be smelted witllout great loss, on
account of the small percentage of lead contained in them. He tried,
therefore, to purchase ores rich in lead, in order to mix them with those
from. the Davenport; but before he could finish his first campaign, the
panic broke out in the East, and the creditors of the company demanded tile money due them. As none had beeu earned yet, and no help
was forthcoming from England, the result was that the works and ores
of the company were attached, and the latter were sold under the
Hheriff's hammer at eAtremely low prices. The latest information I
haYe received in regard to the affairs of the company, is that the
Davenport Company intends to re-organize in London and to furnish.
£15,000 of new capital. This, together with the ore and bullion yet ou
hand, is thought to be sufficient to O\Tercorne all difficulties.
The Victoria and Imperial Tunnel Company·was incorporated in 18731
the Alice, Excelsior, Imperial, and Amy May mines beiug consolidated
with that company. This tunnel is located on the Emma Hill, and rune
in a length of 640 feet, for the purpose of tapping the above-named
mines. At a distance of 482 feet from the mouth of the tunnel a ,~ein
was struck, averaging 5 feet of paying ore. The depth perpendicularly
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from surface fl,t this point is 277 feet. Eighty feet beyond this the tunnel crosses a vein of about 4 inches. The assay value of ore in this
-vein was $777. According to the last surveys made on the property,
the tunnel at 120 feet will cut the main vein. Considerable prospecting
has been done on claims above; shafts to the depth of fi·om 30 to 130
feet have been sunk, all showing more or les8 of fine ore. About 70
tons of ore were shipped from this mine, January 26, 1~74, this being
the first shipment made. This tunnel, if continued, will not only tap
the Alice, Excelsior, Imperial, and Amy May, but also the Davenport
mine.
There are a number of other tunnel-locations. in Little Cottonwood,
among which may be mentioned the Howland, Jmtna, and Esther.
These three have been worked more or less during the year.
The following is a list of the more important locations in Little Cotton wood Oalion, as published in the London Mining Journal, by Mr.
Froiseth, of Salt Lake City:
N arne of lode.

Date of recor£1.

Name of locator.

No. of
feet.

Monitor anc1 Magnet............................
Johanna ..........................................
Westem Star. .. .. . . .. .. .. . .. .. . .. .. .. .. .. . .. .. . ..
South Star .. . .. .. .. . . . . .. .. .. .. .. . .. .. . .. .. .. .. ..

Aug. 20,1868
Oct. 16, 1868
Oct. 23, 1Sfi8
Oct. 20, 1f'6S

W. S. Woodhull et aL ... : .....
William Reies et al ...........
Titus Ax en et al. .. .. .. .. .. ..
Alex. Talbot et aL............

2, 200
2, 600
2, 000
1, 600

gp~~r~~at.i:::::: :::::::::::::::::::::::::::::::::: ~~~; 1~: ~~~~ y-~;-~~ ~~~~:~:::::::::~: :::: u~~
0

Illinois Tunnel. .................................. July 16,1869 James Smith .......... ...... ..
Caleuonia ........................................ July 25,18()9 HenryAnuerson ............. 1,000
Diamond .. . .. .. .. .. .. .. .. .. .. . .. .. .. . .. .. . .. .. .. Aug. 20, 1869 G. L. Howard . .. .. . .. . .. . .. .. . 1, 200

~~i~ifag.~~~~:: ::::::::::::::::::::::::::::::::::: ~~~. 1t ~~~~ ~~~~o!sb~~k·:::::::::~: :::::: ~: ~~~

Emma ............................... .............
Ureek ............................................
Powerful. .. .. .. .. .. .. .. .. . .. .. .. . .. . .. .. .. .. .. . ..
Silver ............................................
Copper ...........................................
Galena ...........................................
Pauline ..........................................
Colfax ............................................

~~~~:{;~

::::::::~::::

:::::: ::: ::::::::::
:::::::::
Glauiator Tunnel. ................................
Prince of \."Vales ..................................
Brain ............................................
Jenny Lind ......................................
California . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Kate Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Habana ............ .............................
Paris . . .. .. .. .. .. . .. .. .. .. . .. .. .. .. . .. .. .. .. . .. .. .
Webster ... ....... .................... ....... ......
Fillmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mary Ann ...................................... ..
Stoekton .........................................

w~n~gctf~ucl::::::.·::::::::::::.·::::::::.·::·.·.·.·.·.·.
Idaho ." ...........................................
Home Ticket . .. . . .. .. . .. . .. . .. .. .. . .. . .. . .. .. .. ..
R evolution .......................................

~~~~~f~~~~·::::.'.' :::::;: ::::: ·.::::: :.·: :.·:: ·..·.·.·.·.·.·

Robert Emmet ...................................
Gopher . .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. . . .. .. .. ..
Lillawah .........................................
Hiawatha ........................................
Stoker ...........................................
Davenport ........................ ................
Tiock Island .. .. .. .. .. .. . .. . .. .. .. .. .. .. . .. . .. .. ..
Ranter .............. .............................
CityRock ..........................·..............
Utah .............................................
Sheridan .........................................
Wellington .......................................
Regulator ..... ...................................
Savage ........ .................................. .
Excelsior . . .. .. .. .. . .. .. .. .. . .. .. .. .. . . . .. .. .. .. ..
TTncl e Sam ................................ .......
Elephant ..................................... _ •.

Feb. 25,1870
Mar. 2, 1870
Mar. 2, 1870
Mar. 2,1870
Mar. 2, I870
Mar. 2, 1870
Mar, 2,1870
Mar.19,1870
1

J. F. Woodman ............... 2, 400
R. H. Robertson............... 2, 000

R. H. Rol>ertson .. . .. .. .. .. .. . 2, 000
l~.H.l~obertson ...............
R. H. Robertson...............
R. H. Rol>ertson..............
R. H. Robertson ..... ..........
JohnSnyder ..................

2,000
2, 000
2, 000
2, 000
3,000

~;~.' ~ i~~g ~~~p~o~k!!f}get-~i::::::::::: ~· ~gg

Apr. 18,1870
Apr. 28,1870
Apr.28,1870
Apr. 28,1870
Apr. 28, 1870
Apr. 28, 1870
Apr. 28,1870
Apr. 28', 1870
Apr. 28,1870
Apr. 28, 1870
Apr. 2~, 1870
Apr. 28,1870
Apr.
May 28,1870
!l, 1870
May 28, 1870
:M:ay 27, 1870
June13,1870
June
June 20,1870
21, 1870
June22, 1870
.June 2'1, Ul70
June 14,1870
June14, 1870
June23, 1870
June I7, 1870
Juno 28, 1870
June 20, 1870
June29,1Si0
June20, 1870
July 8, 1870
July 19, 1870
July 10,1870
July 27, uno
Aug. 23, 1870
Aug.10,18i0
Sept.12, 1870

W. S. Woodhull ................. : .. .
Richard Gilt .................. I 000
RichardGill ........... .. ..... 1'ooo
Richard Gill .................. 1' 000
Richard Gill . . . . . . . . . . . . . . . . . . 1: 000
, Richard Gill . . . . . . . . . . . . . . . . . . 1 000
Richard Gill .................. 1' 000
Richard Gil! .. .. .. .. .. .. .. .. .. 1: 000
R!ehard Gill ... - .............. 1,000
RIChard Gill . . . . . . . . . . . . . . . . . . 1, 000
Richarll. Gill .................. 1, 000
Richard Gill .................. I, 000
Richard Gill .................. 1 OQO
J. W. Elliott et al . . . . . . . . . . . . . 1: 200
J. W. Wilson.................. 1, 200
G. L. Howard .. .. .. .. .. .. .. .. . 3, 000
J.P. Harlow .................. 3,000
John
...............
1, 400
John Shay
Shay et
et al
al.......
. .. .. . .. 1,
400
R. E. Ireland................. 1, 600
A. J. Despain . . . .. . .. .. .. . .. .. 3, 000
Levi North .................... 3, 000
A. J.Despain ................. 3,000
J. Stoker ................ . .... 1,200
Tim Sullivan .................. 1. SUO
J. W. Elliott .. .. .. .. .. .. .. .. .. 1: 200
J. Richardson ................. 1, 000
Swan Johnson ................ 1,000
.James Montgomery ...... ..... I,OOO
Byron Groo et al.... ..... .. .. .. 2, 000
'.rhos. Butterwood et al. ....... 1, 000
J. Johnson .................... 1, 400
F. Cborpencling ............... 1, 400
J. M. Orr .. .. .. .. .. .. .. .. .. .. ..
800
M.H.Vincent ................. 1,600
James Larsen ................. 1, 000
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N arne of lode.

Date of record.

Vanderbilt .. . .................................... .
l~e li e f .. .. .... ................. .................. .
Crown Prine .................................. .
F re deric ......................................... .
Daisy . . . . ..... . ................................. .
Pocahontas ...................................... .
Lofty ... . ...........•....•...................... .
l~anny W e t zel. ................................. ..
Cheyenne ....................................... .
Cedar ........................................... .
German ............•......•...•..................
Cumberla nu ..................................... .
Boatman ........................................ .
:Fuller . ............•..•............ . •••.......... .
Utah TunneL ................................... .
Ranter, No. 2 ................................... ..
Highlanu Chief ..........................•...•..•.
Baltic ........................................... .
Green Mountain ................................. .
.d.merican Girl. .................................. .
Wallace Tunnel ................................. .
Emily ........................................... .
N ew York ...................................... ..
Matilda ......................................... .
Oxford . ......................................... .
Phrenix Tunnel. ................................. .
Surveyor ........................................ .
Florinda ........................................ .
Last Chance, No. 2 ............................. ..
Conqn er er .............................. . ....... .
D etroit . ....... . .......•.......•.......•..... . ... .
.Auelaide .......................•....•. . ..........
R exford . . .. ..............•......••.............. .
Thomas .Jefferson ............................... .
Silver Shield .................................... .
Victoria Tunnel. ................................ .
.Jones and P a ddock ............................ ..
Owen and Gardner .............................. .
\Veils Fargo Tunnel. ............................ .
No. 1 Tunnel .................................... .
Toledo ......................................... ..
Jda ... .. ......................................... .
l''irs t NationaL ........ . ......................... .
Durango ........................................ .

Aug. 10, 1870
Oct. 11, 1870
Oct. 12, 1870
Oct. 12, 1870
.July 10, 1870
Oct. 14, 1870
Oct. 24, 1870
.June 20, 18j0
Nov. 4,1 870
May 10,1870
Apr. 29, 1871
May 22, 1871
May 20, 1871
,Tune 2, 1871
.June 7, 1871
.June 15, 1871
.J nne 15, 1871
M ay 24, 1871
.June 16, 1871
May 17,1871
June21, 1871
,June 22, 1871
June 15, 1871
July 3,1871
July 7, 1871
July 7,1871
.July 19, 1871
.June2l, 1871
July 22, 1871
Aug.ll, 1871
Aug. 20, 1871
Aug. 26, 1871
.June 24, 1871
Sept. 8, 1871
Sept. 9, 1871
Sept. 4,1 871
Sept. 1, 1871
Sept.17, 1871
Sept. l!O, 1871
Sept. 1, l l:l71
Oct. 1, 1H7l
June 21, 1871
Oct. 26, 1871
Oct. 28, 1871
Oct. 31, 1871
Nov. 10, 1871
Nov. 12, 1871
Dec. 5, 18j'1
D ec. 20, 1871
.July ~ o. 1871
D ec. 26, 1.371
Mar. 2:\, 1872
Mar. 23, 1872
Mar. 27, 1872
Apr. 23, 1872
Apr. 25, 1872
May 7,1872
May 7,1872
May 9,1872
May 13,1872
May 2;), 1!:372
May 25,187'2
Nay 23, 1872
.June 3, 1872
.June 3,1872
.June 6, 1872
June 5, 1872
.June 17, 1872
June l!l, 1872
,June 24, 1872
July 8,1872
July 14, 187ll
,Tuly 9, 11:3 72
.July 1R,1872
Jul.v 26, 11:3 72
Aug. 8,1672
Aug. 23, 1872
.Aug . 19, 1872
A.ug. 27, Ul72
Se pt. 7, 1872
Sept. 27, 1872
Sept. 27, 11:372
Out. 7,1872

~=~~f~rt~-~ ~ ~ ~ ~ ~:::::::: ~:::::: ~ ~::: ~::::::: ~::::::

Manhattan Tunnel ............................. ..
Equitable Tunnel .............................. ..

t~U~G\~Ji~~~~~~:::::::::::::::::::::::::::::::::

Fredonia . ................... . ................... .
Howland TunneL ............................... .
Etna Tunnel .. . ..........•......•....•....•.•....
Royal Geor::?;e ................................... .
Wahsatch Tunnel. .............................. .
\Vyoming .............................•...•......
Silver Vault Tunnel. ........................... ..
Lady Emma Tunnel. ........................... ..
Lady Esten Tunnel. ............................ ..
Brewer and Lapham Tunnel .................... .
Bay City Tunnel. .............................. ..
P acific Tunnel ...........................•.......
Fillmore Tunnel ................................ .
Challenge ....... . ..........•...•.....•........•..
S:ICramcnto TunneL ............................. .
Bla0k Mountain ................................. .
To bag Tunnel ................... ................ .
Lad.r Moorhead .................................. .
Haskell ......................................... .
Rollins .......................................... .
R oyal Tunnel . . ......................•............
H ormann Tunnel. ............................... .
.A1nador ......................................... .
nero . .......................................... ..
Maxwell Tunnel. ............................... ..
Oxford and G ene va TunneL ..................... .
·willl Irishman Tunnel. ........................ ..
Board of Trade Tunnel. ....•.........•..........
.Jacob Astor Tunnel. ............................ .
'West P oint Tunnel. ............................. .
Topeka Lode . .. .. ............................... .
H enderson Tunnel .............................. .
Trojan Lode ..................................... .

Name oflocator.

No. of
feet.

B. F. Dewey...... .. .. .. .. .. .. .
L. V. \Vinans .. .. .. .. .. .. .. .. .
M. K. Ilarlmcss .. . .. .. .. .. . .. .
M. K. Harkness...............
J. II. :Noun nan ................

1, 400
1, OCO
1, UOO
1, 600
1, 000

~-I~~~:.~~:::::::::::~::::::: ~: ~~~

W. K. mce .................... 1, 400
W. H liarlow . . . . . • . . . . . . . . . . . 1, liOO
J oscphinc Snyder .. .. .. . .. .. .. 1, 200
Charles Nack. ...... ....... ... I, 200
Mike Welsh .................. 1, 000
N. C. Boatman . . • . . . • . . . . . . . . . 1, 000
F. F. Fuller . . . . . . . . . . . . . . . . . . . 1, 200
L. Seaman ......................... .
Thomas Keams . . . . . . . . • . . . . . .
800
llobcrt Ellis . . . . . . . . . . . . . . . . . . 1, 400

~: .:: i]~;o~{ :::::: :::::: :::: :: {; ~~~
M1ke Lynch . ................ . 1, 400

\V illiam Wall a co ............. . ..... .

D. W. Rench . . . . . . . .. . . . . . . . . . . 1, 00~
H . .J. '!'adder et al .. .. .. .. .. . ..
800
.James Larsen ................. 1, 000
II. J. Tadder et al .. . .. . .. . .. ..
80J

¥: ~: 6~n°;n~s-~~: :::: ~ ::::::::: ·i~4oo

.J. M 'Culloch .. . .. . .. .. .. .. .. .. 1, 400
H. Harvey . • • .. .. .. . • .. .. .. . ..
800
.J. A. Varnes ................. 1, 200
.J. Speer . ...................... 1, 200
B. F. D ewey.............. .. .. 1, 000
W. A. llexfard .. .. • .. .. .. .. . .. 1, 200
William McKean . • . . . . . . . . . . . 1, 200
.J . .Jobnson.............. .. .. ..
600
S . .A. Coburn ...................... ..
T . .A. Jones .................. . 1, 4GO
IIcnry Owen .................. 1, 400
.F. Priest ............................ .
Alex. Majors ...................... ..
J. M. Haskell . . . . . .. . . . . . . . . . . . 1, 2CO
William Moore .. .. . .. .. .. .. .. 1, 200
T.B.Orny ···············- ~ -- - 1,000
J. A. Varnes .................. 1, 400
G. P. Dow et al................ 3, OGO
T. B. Orny . . . . . . . . . . . . . . . . . . . . 1, 000
.J. U. Parker ....................... ..
R. E. Thompson .................. ..
G. L. IIoward ...................... .
C. II. Fry .....•..••........... - 1, GOO
G. W. Arnett . . . . . . . . . . . • . . . . . 1, 4CO
w·. II. IIowlan!l et al .............. ..
W. H. Ilowland et al ................ .
J. Donahoe .................... 1, 2CO
W. II. Howland ct al. ............. ..
.James Wallet al. ............. 2, 000
J. M. llarkcr et al. .................. .
J. C. Parker et a!. ................. ..
C. .J. Collins et a!. .. .. • • .. .. .. . .. .. ..
\V. M. Brewer ct al. ................ .
W. II. Ashton et al. .............. ..
W. H . .Ashton eta! ................. ..
A.M. Doughman et al ............. ..
L. U. Colbath ................. 1, 500
J.A.Varnes . ...................... ..
D. F. Richards................ 1, 200
.J. M. Haskell ..................... ..
J. W. Brewer .. . .. .. .. .. . .. .. . 1, 500
J. M. llaskell . . . . . . . . . . . . . . . . . 1, 500
C. C. Bradshaw................ 1, 500
C. C. Morse .....•...•..............•
F. \V. IIermann .. • .. . .. .. .. . .. . ......
J. N. IIayes . . . . . . . • . . . . • . . . . . . 1, 500
H. Peirce .. .. .. .. .. . .. .. .. .. 1, 500
N - .. Maxwell .. .. • .. . . . .. .. .. .. .. ..
.J. H. Sr.ott ......................... ..

if~~~!EF-?E~Eli~m

J. M. TIC1lderson ..............
.J. .J. Burnsiue. .. .. .. .. .. .. .. .. 1, 500
J .... ..
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Name of lode.

Date of r e-1
cord.

Rockford ..........................................Juno 1, 1872
Wintlsor TunneL........................... .. .. .. Oct.. 12, 1872
Flora Temple TunneL............ . .. .. .. .. . . .. .. . D ec. 3, 1872
Rappahannock TunneL . .. . .. .. .. . .. . .. .. .. . .. .. .. Dec. 13, 1872
Occident Lode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sept. 21, 1872
Mobilier............................ . . . . . . . . . . . . . . Oct. 9, 1872
Cunard ........................................... Oet. 12,1872
BelmoDt .......................................... Oct. 12, 1872
Merchant . ........................................ Oct. 31, 1872
Comstock ........................................ Dec. 18, 1872
Othello. .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. . . . .. . .. Apr. 7, 187:3

Name of locator.

:No. of
feet.

J. W. Wbitfeet ....... . ........ 1, 500
J. L. llatbaway ................... ..

ST.. MB.· DrinDyg h_m
__a_n_ ._ ._ -. _· _.._.. _·._ -. ._._ ._ -.
0
L. Maptes. ............ . .......
A. ,J. :F itzgerald . . . . . . . . . . . . . . .
L .Maptes . ....................
L. Maptcs........... .. ........
J . E. "\Vin zle .. .. .. . .. .. .. .. . ..
J. E. Win d e ..................
L. Jl(, Dinghman .. .. .. .. .. . .. .

._._ ._ .--. ._
l, 5CO
l, 500
1, 500
1, 500

1, 500

I, 500
1, 500

The following is a statement of tL"' amount of ore sampled at the
Pioneer Sampling 1\tlill, Salt Lake City, for the year 1873, from mines
in J...ittle and Big Cottonwood Calion:
Name of mine.

Tons.

Emma . .........................•...•.......•............... 7,269
Flagstaff ......•.............. .....
2, 595
(}rizzly .......................................... ~ .... . ..... 1, 200
Davenport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600
Vallejo ........• . ..... , ............................ . ...... 750
Prince of Wales. . . . . . . . . . . . . . . . . . . . ............ , . . . . . . . . . . . . 650
'\Vinsor ..........•........................................ _ . 1, 250
V\Testern Star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
30
Oxford and Geneva............. . .................... . . . . . . . . 250
J\Iackay ...................... .......................... , . . . . .
50
Revolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8
v-velliugton ................... - . . . • . . . . . . . . .. . . . . . . . . . . . .. . . . . 300
c

•••••••••• _

••••••••••••••

Total ................................................. 14, 952
In Bif] Cottonwood district the Reed and Benson, Highland Chief, vVellingtou, Prince of Wales, and Richmond are the most prominent mines,
as far as developments and yielu during the year are concerned.
The Reed and Benson, its loc:1tion, mode of occurrence, and the connection of its works with tile valley below by means of a splendid tramway 1,600 feet long, was described in my last report. I ha-ve only to
add here that developments have been pushed actively dur ing 1873,
and that some of the richest ore of the Wahsatch Mountains has been
raised from this mine. Important discoveries of rich ore in quantity
were, however, made so late in the season that but little ore was taken
out from the new bodies. The ore shipped by the mine during the year
has principally been smelted by the American and Wallsatch Smelting
vVorks. It is a very ferruginous ore, containing about 25 per cent. of
lead and over 50 ounces in silver. The mine is now sunk upon to a
depth of 600 feet, and there is a tnunel on it 500 feet long.
Tile developments in tlle Highland Cllief and vVellington are materially aided b,y the employment of the Ingersoll drilL The rock met with
in the tunnel is a very siliceous limestone, but 4 running feet are nevertheless excavateu every twenty-four hours. Both mines ha-ve shipped
ore during the year; that from the Wellington containing about 22 per
cent. of lead and 33 ounces of silver per ton, while that from the Highland Chief is much richer, assaying 3± per cent. of lead and 95 ounces
of silver per ton. In the same mineral-bearing zone as the above mines
lie the Homeward Bound, Sailor Boy, (on Kessler's Peak,) l\IcDonald,
IV1ontrea1, &c.
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On the North Fork of Big Cottonwood Canon is situated the Dolly
Varden, developed by an incline 200 feet deep. It shows a large deposit
of low-grade ore, several hundred tons of which, assaying about $25 per
ton, have been shipped. It is a good smelting-ore. The Mayfield, Adelaide, York, Patchen, and several others are in this vicinity.
In Honey-Comb Fork are situated the Prince of vVales and Richmond.
The first is opend uy two tunnels and a shaft. One of the tunnels is
320 and the other 900 feet long. About. thirty men have been employed
at, the mine during a large part of the year and considerable ore has
been shipped.
The Richmond is opened by a shaft and a tunnel, the latter striking
the ore-deposit at a depth of 190 feet. The vein is about 4 feet wide,
and contains carbonate of lead which assays high in silver, much of it
containing over $100 per ton.
From the Sailor Jack, which is opened by two tunnels, respectively
140 and 100 feet long, and a sha1t sunk from the floor of the last-named
tunnel to a depth of 130 feet, about 140 tons of ore have been sllipped.
T'l'est ~Mountain district, in Bingham Canon, has furnished during last
year by far the greater part of ore for the numerous smelting-works in
tbe vicinit.y of Sandy and along the Jordan. During the latter part of
the fall tbe narrow-gauge railroad, connecting Bingham with Sandy
station on the Utah Southern Railroad, was finished up to the \Vinnemuck company's smelting-works, thus furnishing cheap transportation
for the immense masses of low-grade lead-ores. These ore-deposits occur
either in quartzite, or as contact-deposits between limestone and quartzite. The latter carry low-grade ore, while the former contain more silver
and less lead.
All along the main Bingham Canon, a~1d especiaHy in that branch of
it called Bear Gulc!J, are found gold-placers. They are mostly on the
bill sides, and, i!l some instancef:, apparently on old river channels. In
t!Je main calion they bave been worked for the last five years, and ha\~e
generally paid well. During last year most of the gold was taken out
in Bear Gulch. Usually t.he placers can only be worked in the spring,
''ben tbe melting snows furnish a sufficiency of water. In the summer
and fall only the placer-claims located in t!Je lower part of the main
canon, which are opened hy shafts and drifts on the bed-rock, can be
worked. The product of all the placer-claims in the canon during the
last year is reported as about $27,000 only, being a large decrease from
last year's ;yield.
A Yery large number of deposits of low grade lead-ores have been
opened and worked in the district during tile year. Of t!Jese the Spanish, \Vest Jordan, Jordan and. Galena, Neptune, Kempton, and Yosemite
have sllipped t!Je most ore.
The Spanish is loca.ted bigb up in the canon, opposite the Utah and
Galena mines, on Silver Hill. The controlling interest in t!Jis miue is
now owucd in New Y9rk. The deposit is reached by means of several
tunnels, and opened IJy drifts and two inclines from the floors of t!Je
· drifts. A large but very irregular body of ore has been exposed, which
appears to lie parallel to the slope of the hill. The greater part of the
re is a mixture of carbonate and sulphate (perhaps of anglesite and
L 'ldhillite, or cerussite) of lead; but in one of the inclines a layer of
ess •ua h-om 1 to 5 feet thick was found. All the ore contains Yery
uar;y silver, rarely o\·er 12 to 15 ounces to the ton, but is very rich in
._so rich, in fact, that the owners contract with smelting-works to
ish large quantities of ore containing not less tllan 45 per cent. of
. TLe total yield of the mine during 1873 was 4,765 tons, the
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greater part of which was smelted at the Wabsatch Works at Big
Cottonwood, ou the Utah Southern Railroad. The American Smelting
Company worked the next largest amount. At the end of the year the
lowest tunnel, which was started from a point only a few feet above the
level of the creek, had reached the deposit, and levels run from it had
developed the continuation of the oxidized ores above.
According to a careful analysis ma<le by Mr. James T. Blanchard,
mining engineer, of Salt Lake City, the ore of the Spanish mine eontains
the followiug constituents: (I abstain from publishing the full analysis,
which is the private property of lVIr. Blanchard:
Pb Cl . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .
Pb 0 1 S 03 ......... .. - . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .
Pb 0 1 0 0 2 . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
Pb S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total lead by analysis, per cent. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .
Total lead by fire assay, per cent ...... :, .....................
Total silver, per ton, ounces ................. : ................
Total gold, per ton, ounces. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .

0.41
61.40
12.02
9.04
64.93
55.70
14.76
0.07

The West Jordan, on Jordan Hill, has been opened to a depth of 200
feet. The horizontal workings are over 800 feet in length. The mine
shipped ore during the greater part of the year, and at the end of the
year bad reached an output of from 30 to 50 tons per day, the ore assaying from eight to fifteen ounces in silver, and forty-five to fifty per
cent. of lead.
The Jordan and Galena is also located on Jordan Hill, close to the
mine just mentioned. These mines are now owned by Carson and
Buzzo, who bought them during the year, in order to have a regular
supply for their smelting-works at West Jordan, a small settlement on
tlw banks of the Jordan Riv-er, near wbere the Bingham Calion Railroad crosses the stream. The location is 7,400 feet long by 140 feet in
width. It contains the largest deposit of low-grade lead-ore at present
known in Utah. The ore came up very near to tbe surface, and most
of it bas been taken out from an open cut. The deposit has ·been exposed by the removal of a thin layer of earth for a distance of 1,000
feet. Underground the developments of the mines consist of 3,400 feet
of tunneling, 700 feet of shafting, and about 800 feet of cross-cutting.
The ore is of lower grade even than that of the other large Bingham
·mines, tbe contents varying from eight to sixteen ounces of siher in
the ore, as it is shipped to the smelters. About thirty men bave beeu
employed at the mine during most of the year, and the monthly outlay
was generally about $3,000. In the fall, a body of somewbat richer oro
was found in the 40-foot level, starting from the open cut. This deposit
is reported to be 11 feet thick.
From a late report of Prof. J. E. Clayton on the West Jordan and
J orrlan and Galena mines, I insert the following extract. It will giYe
a good idea of the situation, mode of occurrence, and value of tlle ore
deposit:
The Galena and West Jordan mines are situated on the north side of Bingham
Calion, near its bead, at the east base of the central ridge of the Oquirrh, or \Vest
Mountain range. Bingham Calion and its numerous branches have cut deep gorges
into the mountain side, thus forming high lateral spurs and ridges between the various
branches of the stream.
'rhe Galena and West Jordan lodes are really parts or branches of one great lode,
that cuts the country rock obliquely, both to the line of strike and dip of the beds.
ThOr genera.l course of the lode is nearly northeast and south west, but is not tho same
throughout its length. At the eastern end of the lode, from the Utah Company's
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works to the discovery shaft in the center of the Galena location, the conrse is nearly
east aud \Test, magnetic, and th0 dip about 50° north. The upper portion of the lode
bas evidently been pressed down hill toward the canon, and we may expect to :find
the lode nearly vertical in depth. 1<-,rom the initial point of location, going toward
the main ridge of tile mountain, the lode curves to the southwest and cuts through
the bedl:! of dolomite and quartzite obliquely. The dolomite beds west of the lode
Lave a course east and west, and dip 30° to•50° north. The width of the vein varies
greatly at different points along the outcrop. Commencing at the east end of the explorations, near the Utah Compauy's furnaces, and running westerly for a distance of
seven or eight hundred feet, the lode will average over 20 feet wide, measured at right
angles to itl:! walls. Surface explorations have been made the entire length above
named, by stripping off the loose soil and clebris, and there are numerous crol:!s-cuts
across the outcrop, as well as a number of shafts and pits, sunk to depths varying
from 6 feet to 100 feet deep.
The ore in the Galena lode at the surface, and to a depth varying from 50 to 100 feet,
is mainly a soft ~ray carbonate of lead, with occasional bunches and streaks of galeua.
Some portions of tue ore-body are highly ferruginous, especially near the walls, and
occasionally stains of copper in the form of carbonate and silicate arc met with.
There is but little gangue stoue or waste matter in the ore-body; now and then bunches
of spongy quartz of small extent are found, and some clay seams and earthy infiltrations, but nothing that can be called a true gaugue stone. The ore occnrs as a carbonate of lead above, and as galena, or sulphide of lead below t.he permanent water-line.
The ore-body exposed by the explorations, and composed mninly of clear carbonate of
lead, easily reduced in the blast-furnace, can be safely estimated as 700 feet long by
20 feet wide and 60 feet deep, making B40,000 cubic feet. Counting 12 cubic fet:>t to
tbe ton of 2,000 pounds, we have 70,000 tons of ore in sight in this portion of the
Galena lode.
The West Jordan lode unites -with the Galena lode at a point about 100 feet west of
the old Jordan shaft, which is a little south of the center stake of the Galena location.
From the point of intersection the West Jordan runs nearly east magnetic to the
Utah Smelting Works, a distance of about 1,000 feet. The two lodes, or the two main
branches of the one great lode, diverge rapidly, going east for a distance of perhaps
300 feet,, at which point they are about 100 feet apart. Thence going cast, the two
lodes are nearly parallel in course as far as they are traced into the ground now being
"·orked by the English company, (Utah Lead and Silver Mining Company, limited.)
The ground between these two main branches of the vein is also cut aud fi ssured in
Yarious directions ~}y veins of ore varying in width from a few inches to 6 or 8 feet, all
connecting at various angles with the two main branches. The lower, or "\Vest Jordan
branch of the lode, varies in width from 4 to 10 or 12 feet, in a distance of over 1,000
feet in length. Being south of the Galena lode and much nearer the canon, the waterline is nearer the surface. Hence the carbonate ore does not extend to the same depth
as in the Galena mine. The ore in sight in the West Jordan, and the iuterlacing
branches between it and the Galena, can be safely estimated at 25,000 to 30,000 tons,
making a grand total of about 100,000 tons of ore above the water-line, or an average
deptll of about 60 feet. We cannot expect such enormous bodies of ore to be rich in
the precious metals. The ore is, in fact, low grade in silver and gold, the average not
exceeding $15 to $20 in gold and silver to the ton of ore, in that portion of the mine
now being worked, (eastern portion.) In the western portion of the ground expJored,
the ore carries from $:20 to $30 per ton in silver and gold.
Tile ore will average about :fifty per cent. in lead, and it takes about 2t tons of ore
to producA one ton of lead-bars.

The greater part of the ore has been smelted at the Galena works, but
much of it has also been shipped to other smelters in the vicinity, and
to Chicago. The smelting-works at ·west Jordan, belonging to the
parties mentioned above, consist of three shaft furnaces, two of which
are the cupola furnaces, known as Mackenzie's, which in the East are
much used for the melting of pig-iron in founderies. The Mackenzie
furnaces, as was to have been expected, caused much trouble in smelt- ,
ing tbe earthy lead-ores. It is now intended to remodel the works b.v
building four reverberatory furnaces and six common shaft furnaces, such
as <ll'e used for lead-smelting. The building for these new works and
two of the reverberatory furnaces were commenced in the fa11. ThereYerberatories are intended for the roasting and slagging of the ore.
They are connected, by means of arched flues, with a smoke-stack 63
feet high. The flues are 150 feet long. The reverberatories stand on a
terrace on a level with the charging doors of the shaft furnaces. They
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are said to be constructed according to the plans of l\ir. A. Wartenweiler,
the :tireplaces being virtually gas generators and the fire-bridge being
hollow and perforated with holes on the top, through which the warmed
air nece.5sary for the coru bastion of the gases is introduced. The bullion made at these works has rarely contained more than $50 iu silver
perton.
•
The Neptune is also located on Jordan Hill, and is developed by three
inclines, 120, 180, and 180 feet deep, respectively. The first two are
connected by a drift 60 feet long and the last two by one .20 feet lou g.
There are 600 feet of levels run in the mine. The ore deposited is from
4 to 12 feet wide and lies between quartzite on the hanging and limestone on the foot wall. The mine has altogether furnished about 2,000
tons of ore, 400 0f which were sampled last year at the works of R.
Mackintosh, of Salt Lake.
, The Kempton is developed by an incline 175 feet deep and by 250
feet of levels. The deposit is very similar to that of the Neptune.
About 1,200 tons of ore have been taken out, 650 of which were sampled
at Salt J... ake during the year.
On the Yosemite an incline 200 feet deep bas been sunk. A drift run
from the bottom along the strike of the ore-body for 40 feet shows 6 feet
of ore. A t a depth of 100 feet from the surface there is another drift
30 feet long. There is another incline on the mine, and a drift is run
out from it,.. The ore-body shows a thickness of from 4 to 5 fe et. It is
poor in silver and rich in lead, like the ore in all the other mines in this
vicinity.
On the Vespasian a large body of ore has been found in a tunnel,
which is run into the hill from the bottom of the gulch, a distance of 450
feet. This ore contains about $30 iri silver to the ton and 15 per cent. of
lead. About $14,000 have been expended on the claim.
The Nez Perce, situated in Bear Gulch, has a shaft about 80 feet deep,
disclosing a 4-foot vein. The ore contains above 40 per cent. of lead and
10 to 20 ounces of silver per ton. The mine has shipped for a time from
10 to 15 tons of ore per day.
The Utah Silver Mining and Smelting Company has raised new capital and followed, in the working of its property, an entirely new plan.
Having found in the lower works of the mines large bodies of galena
and iron pyrites, which by means of the splendid hoisting-works cau be
cheaply extracted, the manager now intends to dress these ores principally by jiggers, and then to sell the concentrated product to smeltiugworks. 'fhe experiments so far made on a small scale show that the
quartz gangue can be removed easily enough, and that the separation of
the iron pyrites and galena is perfect; but at the same time it was found
that the loss of silver in concentration was very great. While the lead
can be concentrated from 80 to 20 tons, the contents of silver increase
only fro m 12 to 16 ounces per ton. Still it is thought that it will be
cheaper t o dress and lose the silver than to smelt at once tho raw product of th e mine. At the end of the year the company bad nearly completed its dressing-works, but was again in financial difficulties, so that
the enterprise came to a stand-still for want of funds. Very little ore
has been shipped from the mine during the year. The smelting-furnaces
of the company have been torn down.
The Last Chance, which is mentioned in my last year's report as having been sold to an English company, has been worked during the
greater part of the year. The vein is narrow, bnt contains siliceous ore
of far higher grade than the rest of the Bingham mines. A good deal
of ore was extracted and shipped during tlle year to the compan;y's
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smelting-works at Sandy, where it was treated, together with Flagstaff
ore from Little Cotton wood, which supplied the necessary flnx for the
quartz. At the end of the year the lower works of the mine were under
water, and the company, having got into difficulties, shut down for the
winter.
The Winnamuck mine has been worked throughout the year. It is
deYeloped now as follows: by the upper tunnel, 350 feet long; the windlass tunnel, 500 feet long; the Bushnell tunnel, 400 feet ; the lower
tunnel, 600 feet long. The main shaft is 130 feet deep. The different
leYels, drifts, winzes, &c., aggregate 5,000 feet. The mine and the
smelting-works connected with it are now owned by an English-Dutch
company, and are reported to have produced $876,000 during 1873.
Both furnaces were in blast during about half the year; during theremainder only one was running. The Winnamuck works are among the
Yery few wllere the matte produced. with the lead during the smelting is
saved.
The Saturn mine has not been worked during the year, but the smelting- works of the company at Sandy were doing custom work up to the
time of the financial panic, when they were attached for debt, and remained closed during tile rest of the year.
There are a grent. many mines besides those above mentioned, in Bingbarn Calion, and its branches; but none of them have so far shipped
large quantities of ore.
Ophir district.-Though the older mines in this district, which were
mentioned at length in my former reports, have yielded ore in fair
quantities and generally of good quality during last year, they have
been far snrpm;sed in value of yield by the Mono mine in Dry Canon,
the high excellence of which had just been ascertained at the time
when I made my last report. The .1\iono is a contact-deposit between
limestone and slate, discoYered by following a narrow seam of ore in
the limestone on an incline of about 28° for about 400 feet. B ere the
slates were reached. and the seam opened out at once iuto a chamber,
which contained ore of extraordinary richness. The deposit was explored in depth by shafts and levels, which showed that it was extremely
irregular, but always rich. In the lowest workings the "vein" is reported more regular than above. Some of the ore is so rich that a single
car-load of it brought $55,000.
The following <lata in regard to the shipments of the mine were kindly
furnished me by Mr. G. J. Jqbnson, of Salt Lake City:
4 tons sold in Salt Lake City at $5,000 per 2,000 pounds. . . . . . $20, 000
About 40 tons sold to San Francisco ............ _........... 100, 000
920 tons, assaying on an average $350 per ton ..... ~ .. _...... 322,000
442,000
1\Ir. Johnson says, in his letter accompanying the above, that the
amounts are not absolutely accurate, as the owners of the min~ did not
fulfill their promise of furnishing the authentic information, but that
he is confident of their essential correctness. As Mr. Johnson bas himself sampled by far the greater portion of the ore shipped from the
1\'lono, his estimate is undoubtedly very near the truth.
On the same hill as the Mono, but about 200 feet lower. is a second
stratum of limestone, in which also rich ores occur. Still lower, in a
third limestone layer, occur deposits of smelting-ore. Among these
claims are the Baltic, Fourth of July, Ridden Treasure, Sacrameuto,
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Antelope, and Buckhorn, each of which bas produced more or less ore.
The Hidden Treasure has, however, furnished the most, (600 tons.) Tlle
ore from this mine contains from 40 to 75 per cent. of lead, and about
35 ounces of silver, per ton. On the foot-wall of this mine occur copperores.
Below the Hidden Treasure and parallel to it lies the Chicago mine,
which according to all accounts has been very successful during the
year. Professor Clayton says, in his manuscript report on this mine:
The geological structure of the mountains is lirues~ne, interstratified with occasional bands of shale and quartzite. The Chicago occurs in a belt ()f limestone, several hundred feet thick, in which the lines of stratification are distinctly marked, the
strata varying in thickness from a few inches to-several feet. About 200 feet northeast
of the outcrop of the Chicago lode, higher up the hill, the iime-beds are overlain by
heavy beds of calcareous shales. On the contact of these two rocks the Hidden Treasure mine is located. The Chicago me deposit, 200 feet below, is conformable in strike
and dip to the limestone strata, which is east and west for the former and north for
the latter. The deposit may be designated as a" bed-vein." It must1 however, be remarked, that the ore does not occur as a bed or sheet of uniform thickness, but in a
series of pipes or chimneys, located at irregular distances along the line of outcrop.
Between these pipes of ore, the vein is pinched to a seam of small (limensions. In the
line of the dip the pipes appear to be continuous. The shape varies~ howe\er, considerably. In the upper part of the main incline, the ore-body was from 3 to 4 feet thick,
but lower down it expanded into large chambers, which are from 10 to 20 feet wide.
In addition to this ore-deposit ()n the line of stratificati()n there are two s;y ~:;tems of
c.toss-fissures, cutting the lime-beds. First, there are nearly vertical fissures, h aving a
north and south course, crossing the direction of the main ore-bed. Seconu, fissures
having a course northwest and southeast, and a slight dip to the southwest. It is
seen that there is thus a regular net-work of fissures in existence here. The large orechambers appear to occur at those points where the two systems of fissures intersect the
"bed-vein." The main incline (No.1) has been sunk to a depth of 250 fe et. At this
point a cross-fissure was encountered, which ran into a large chimn~y of ore. The
strike of the fissure is northwest and southeast, and Hs dip southwest at :m angle of
about 75° . The pitch of the ore-chimney is northwest, at an anglfl of about 4fP .
From the bottom of the incline, drift:s have been run to the right and l eft in this orebody. The one to the right has a total length of .50 feet; that on the left is 45 feet
long, and both are entirely in ore. The ore-body is also explored for 20 feet in height.
In the southeast or right-hand drift the ore-body contracts to a thickness of 5 or G
feet, but in the northwest drift it expands into a large ·chamber, the width of which is
not yet known. A carefully-prepared average sample of the ore occurring hero assayed 51 per cent. of lead and 37.9 ounces of silver per ton. The ore is mostly carlwnate, but bunches and streak-s of galena are frequently found in the mass. The Hambier incline is 70 feet deep. The vein shows here more the character of a " be(1-vein"
than in any of the other openings. In the first 50 feet of the inclin-e the ore is con siderably mixed wit,h calcareous shale, but in the remaining portion of the sh aft th o ore
is free from lime, and consists almost entirel)7 of a highly ferruginous carbonate of
had. 'l'he deposit is from 3 to 4 feet thick. An average sample taken from tll is incline contained 40 per cent. of lead, and 4G ounces of silver per ton. On e hundred
and sixty-five tons of ore from the Chicago mine have been reduced, in the latter part
of 1872, in the smelting-works of J ac?bs & Co., at Stockton. The average ast~ay valne
of this ore wa8 43.6 per cent. oflead, and 29.6 ounces of silver per ton. About 600 tons
of ore are on the dumps ready for shipment.

This was written in February, 1873. Besides the openings aboYe
mentioned, there were two more inclines on the deposit. Shortly after
the mine was sold to an English company, and explorations were actiYely carried on. These were so satisfactory that tl.1e company felt encouraged to erect smelting-works at Rush Lake, which '\Yere :fiuislled in
the early fall. Since then these works have been in regular operation,
and, as far as I can ascertain, have been successfut both technically and
financially. The following statement regarding se...-eral lots of ore from
the Chicago mine, which were smelted at Jacobs's Smelting-Works, previous to tlJe lot which is mentioned by Mr. Clayton, will give a fail' idea
of the value of the ores as tlJey can be shipped from the miue:
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Statement of the 1·eduction of over a hundred tons of ore.
ASSAY.

Date.

Lot.

Sacks.

Gross.
Silver.

Lead.

- - - - - - - - - - - - -1 - - - - - - - - -- - -- - - - October26,1872 .•••••.••••••.•..•..•.••••••.

41
41A
49
52
49A
52A
49n

Novemller2,1872 .••..•.•....••..•••..•••...
Xovember7, 1872 .•••••...•.•.....•.•.•.....

125
60
552
21
311
53
284
378
488

49c

==1==
49n
49E

........

1

Average per ton .••..•••...•...•...•..

I

* Return

Pounds.

Ounces.

13,270
5, 6(i0
54, ()55
2, 350

28.57
29. 37
30. 32
36. 01

~6,330

~9.16

5, 040

36. 45
32.08
28. 28
25. 80

25,635
36, 475
44, 703
(' )

33.~

Per cent. Per cent.
43.25
40. 85
37. 75
68. 33
37.50
71. 50
42.20
36. 75
39. 30
39.50

4~

H

4{
1
10
2
7
10
Bt
8

~= --;o:-95 ~69~=

of quantity not yet ascertained.

The following statement of shipments giYes an idea of tue value of
the bullion produced at the Chicago smelter. A car-load is generally
10 tons:
Oar-load No.15 realized ........................••••....... $1, 641 02
Oar-load No. 17 realized.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 206 97
Oar-load No.18 realized ................... ~ u.... . . . . . . . . 1, 812 25
In East Cm1on many of the older mines have been worked to advantage during the last summer. Among these may be named, on Mountain Lion Hill, the Mountain Lion group, the Mountain Tiger group, and
the Sunnyside group; on Horn Silver group, the Occidental and Silveropolis ; on Chloride Hill, the Dixon; on Ophir Hill, the Miners' Delight group, the Grand Burnett, and the McOullin; on the foot-hills,
the Green Chloride group.
The Mountain Lion is now well opened by shafts an<.l drifts, as far as
this can be done on so very irregular a deposit. This irregularity has
cau:;;;ed much fruitless expense; but, nevertheless, a series of good orebodies ba,·e been developed. The ore produeed was rich milling-ore,
and has been sent to the Camp Floyd Mill for reduction.
Of the Mountain Tiger group, the Zelia has produced the best ore.
During the explorations last summer a number of caves were found, the
walls of which were iucrusted with extremelv rich ore. Tllis was
worked in the Walker Mill. The latter has worked very little ore, beyond what was found in the Mountain Tiger group, during the whole
year.
The Sunnyside has been developed to a depth of 300 feet, and yields
from 3 to 5 tons a day. The ore is worth from $100 to $300 per ton.
The Silveropolis, which first produced so much horn-silver, yields now
more lead-ore than a ything else. Considerable work has been done on
this mine.
The San Joaquin, on Chloride Hill, has been opened by works, the
linear measurement of which aggregates over 200 feet. It produces
now considerable free-milling ore.
On the l\IcUullin mine is a shaft 225 feet deep ; a 68-foot level; one
of 36 feet ; a 12-foot shaft, and a large open cut. It contains decomposed milling-ore.
The mines of the Grand Burnett group contain an ore which is usnally called a carbonate, but iu fact it is iron ochre containing ,·ery little
silver and lead. So far, this group has not paid for workiug.
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The Miners' Delight group consists of the Miners' Delight, Velocipede
No.1, Velocipede No. 2, Silver Shield, and several others on Silver
Shield Hill. It is owned by the Utah Silver-Mining Company, of England. The mines are extensively opened by tunnels, inclines, shafts,
and drifts, in all amounting to over 1,000 feet in length. Several thousand tons of ore have been shipped, but the ore bas been poor. Lately,
at a depth of 300 feet, a body of ore is reported to have been found
which is much richer both in lead and t:;ilver. The ore is highly
quartzose. On the surfaee the deposit is over 18 feet wide.
The continuation of the same ve.in is called the Sevier. There is a
shaft on this 120 feet deep, and 6 by 8 feet 9n section, in which about 8
feet of ore is exposed, consisting of Galena and iron pyrites, with a
great deal of zinc. The best ore assays 65 per cent. of lead and 21
ounces of silver·per ton. Farther on, along the strike of this deposit,
on Chloride Hill, the same layer appears; It is, however, split up very
much, and carries mostly a black manganiferous spar, assaying from
$20 to $40 per ton in silver. This ore has been worked successfully in
arrastras and in the 5-stamp mill known as the ·Enterprise. Most of
the five arrastras of the district hav-e been running pretty regularly and
successfully during the year.
The new Enterprise Mill, erected by W. H. Sharp for the Deseret Silver-Mining Company, has also run successfully since its completion, in
the latter part of the fall. The other mills, as well as the smelting. works of the district, have been idle during the greater part of the
year, and most of the milling-ores of the district have been worked at
Camp F'loyd.
In Rttsh Valley district, Tooele County, developments have been some-what retarded by fear of litigation, there being many old "soldiers'
claims"* in the district.
The principal work durmg the year bas been done on the Tucson, Our
Fritz, Hannah, Muscatine, Silver King, Metropolitan, Legal Tender,
Great Basin, and Eureka. On many other mines work has been done
to a smaller extent. Nearly all the mines were shut down in December
for the winter.
On the Tucson there are two shafts, in which the vein is exposed 2 to
3 feet thick. The ore assays from 15 to 65 ounces of silver per ton.
The Our Fritz has been worked during the greater part of the year.
It is a contact deposit,, 1 to 3 feet thick, between quartzite and limestone. A shaft is down about 80 feet. A quantity of ore, assaying
from 10 to 42 ounces of sHver per ton, has been shipped to the Utah
Queen and the Chicago furnaces.
The Hannah lies in white limestone, on the only hill of that rock in
the camp. The vein runs north and south, cutting the formation at
right angles, and is traceable for nearly the entire length of the claim
by outcrops of iron, carbonate of lead, and galena. Two shafts have
been sunk on the mine, one about 80 feet deep, the other about '70
feet deep. The vein is very uniform in width from top to bottom, ayeraging about 6 feet, with ore from 1 to 4 feet. The first·class ore assays,
in 10-ton lots, 65 ounces in silver and 62~ per cent. lead. Second-class
ore, 52 to 54 ounces in silver and 56 to 70 per cent. lead. The ore is
composed of galena, dark and gray carbonates, galena predominating.
On each side is a streak of green and blue stained quartz from 3 to 4
*Claims dating from the times previous to the regular settlement of the districts by mining communities, when soldiers marching through th e conntry locat, d
claims en passant, which, under the loose regulations formerly existing, were often held
valid though abandoned and neglected.
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inches in width. About 80 tons of ore have been shipped during the
year, and the proprietors are still shipping quantities of mineral to the
Utah Queen and Chicago furnaces, aud some to San :E'rancisco.
The Muscatine, on-the same bill, about half a mile from the H annah,
has been worked by four men all the past summer. It has an incline of
140 feet, from which three drifts have been run, all showing from 1 b 4
feet of galena and gray carbonate ores, and assaying from 20 to 40
ounces in silver and 50 to 55 per cent. lead. About 200 tons of ore
have been shipped from this mine during the summer. The ores from
the last two mines are very good smelting-ores.
The Silver King has a. shaft 260 feet deep and tunnels and drifts
about 250 feet long. About 1,000 tons of ore have been taken from this
mine, assaying 30 ounces of silver per ton and 35 per cent. of lead.
The :M etropolitan is opened by about 250 feet of tunneling and shafting. The ore assays 30 ounces sil\er per ton and 35 per cent. lead.
Situated in this district are several smelters. The Chicago works
ores from the Chicago mine. The Utah Queen works ores from the
Utah Queen and Rush Valley mines.
Lilly, Leisenring & Co., smelters, late H. S. Jacobs & Co., have been
working Fourth of July and Kearsarge ores from Dry Canon.
The \Vaterman smelter has been working on Hidden Treasure ore,
also ore from Dry Calion.
American Fork district.-The principal enterprise of this district, that
of the Miller Mining and Smelting Company, has nearly come to a standstill. The large ore-body spoken of in my last report was completely
worked out during the early part of the year, and in spite of very extensive explorations, by means of a deep tunnel running across the limestone strata, no ore-body of any consequence ·had been found in depth,
up to December. But that the mineral continues in depth is proved by
the finding of a small sheet of galena considerably mixed with iron
pyrites in the 1\iormon tunnel, about 550 feet from its mouth. This vein
lies between limestone and calcareous shale, and only 15 feet from the
quartzite bed spoken of in my last report. In the summer of last year
Mr. Epley, an experienced mining superintendent, took charge of the
newer mine. After continuing in tbA. vein, for some ·t ime, the explorations in depth commenced by his P"'- ~cessor, he gave up the hope of
finding a large body of ore in the hard limestone below, and, following
some float ore found on the side of the mountain about 150 feet above
the highest tunnel of the old works, he found a small seam of very
rich decomposed ore lying almost horizontally across the ridge of the
mountain. He started at once the Last Hope tunnel, and following
the seam of ore mentioned, he struck a larger body, which turned out
very rich in silver, in September, 1873. J\'Ir. Eilers, my deputy, happened
to be present when this body of ore was first found. The tnnnel.was
then about 50 feet long, and the seam of ore found at the surface was
exposed in the sides of ~be opening. It was from 6 inches to 2 feet
thick. The upper portion was ferruginous carbonate, and below this was
a layer of from 2 to 10 inches of very solid and fine-grained galena. At
the end of the tunnel tlle floor layer of ore began to pitch toward tlle
southeast while the roof retained its horizontal position. It was here
tllat tlle very considerable· lwdy of ore afterward disclosed commenced .
...-\.t the end of tlle year the tunnel and the works connected with it were
250 fl:'et long. Tlle direction of tlle tunnel will undoubtedly, eventually,
carry it into tbe works of the Wyoming mine on the opposite side of
l\liller Hill. The Miller Smelting-Works have been in operation for
only a few months, smelting such lots of ore as could be scraped togetllcr
18 l\I
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in the old mining works. The narrow-gauge railroad, which the :Miller
Company bad built up to within four miles of the smelting-works, has
been operated rather irregularly, uy means of mules. Its principai
business has been the transportation of wood and lumber from the
upper part of tlle canon to the Utah Southern Railroad at Lehigh.
The Wyoming mine is developed by two tunnels and a sllaft about 70
feet deep. These works are evidently located on the same body of ore
as was struck in the Last Hope tunnel of the Miller. At one time in
the falllit.igation was imminent between the Miller and Wyoming Companies, but the dispute was finally settled. .1he l\1iller Company owns
the Wyoming.
The Pittsburgh, Cariboo, Queen of theW est, anc.l Roessler mines have
been worked more or less during the year.
The Pittsburgh mine, situated northeast of the Miller and across one of
the br<tnches of American Fork, is especially well dm~eloped by numerous shafts and drifts. There is a very large amount of ore in sight in
the mine and on the dump, but it is all of very low grade, assaying only
from 10 to 30 ounces in silver. It is, however, very rich in lead, most
of the material as extracted from the mine containing over 40 per cent.
As the Miller Company has so far not been willing to buy large amounts
of outside ore, the mines of this district, being situated higll up in the
mountains, and being in the bands of the Miller Company, which controls~ by means of the railroad, the only outlet from the canon, have not
had any opportunity of realizing on their ores. Large amounts of ore,
which is, however, nearly all of low grade, are stored at the different
mines. It is reported that in the spring the Miller Company will again
begin smelting operations, and that it will hereafter buy all the good
smelting ores that are offered.
T·intic d-istrict.-Tbe most important work in this district bas been
done on the Mammoth Copperopolis. The Crismon Mammoth mine,
close by, has also been worked nearly constantly. The Mammoth Copperopolis has built smelting-works during the year, for the purpose of
making black copper out of the copper-ores in the mine. These works
had been iu operation for several months, and at the time of the financial panic, when they were stopped, 126 tons of black copper, containing
90 per cent. of copper, aud, including gold and silver, '\\Orth $252 a ton,
bad :been shipped. From the Mammoth Copperopolis and :l\Iammoth or
Crismon mines, 1,209 tons of ore, assaying on an average 24160 per cent.
of copper, and '\\Orth $59.60 per ton in Utah, were sent to Europe. The
mill of the Mammoth Copperopolis Company, which is intended. to work
the ore from that portion of the vein containing gold iu quartz, was
running during a part of the year, but it was soon found that the large
amount of copper present in the ore impeded operations ver.v much.
During the past two years the English company has expended about
$160,000 on the mine, mill, and furnaces. Dnring this time an average
nnmber of fifty men have been employed. Had it not been for the panic,
'\\hich, by its great depreciation of tlle copper in tlle hands of the company at the time, caused a loss of over $15,000, the company would probably have been able to continue working as before; but as soon as the miners saw that they could. not be theu paid for past work they struck and
took possession of the mine. Immediately after followed an attachmeut
by vVells, Fargo & Uo. for a debt of over $13,00}). It is uow reported
that the compan~7 intends to raise more capital in England, to extricate
itself from its difficulties. The mine is at present deYeloped as follows:
by one tunnel 304 feet, and another 300 feet loug; four shafts, from 100
to 17 5 feet deep; four winzes, eight levels, and the necessary tram ways.
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According to the .tnanager, Mr. S. W. Valentine, the mine can now produce fi·om 10 to 20 tons of copper smelting-ore and from 50 to lOll tons
of quartzose milling ore per day. The mill and furnaces are described
in tlte Salt Lake Herald of August 27th as follows:
Roseville is situated among the foot-hills of the range of mountains, extending
through the entire length of Tintic district, on the east side of the valley, at their
southern terminus, and about nine miles from the Mammoth Copperopolis mine, seven
miles from Silver City, :fiv.e miles southeast from Diamond, two and a half miles from
the Shoebridge Reduction-Works, and about the same distance from the Tintic Mill
and Mining Company's Mill. From the mine the road follows the valley downward
nearly six miles. The balance of the way it is slightly up grade.
The main building of the mill is constructed of wood, upon a hillside. Its foundations aro of stone. The mill bas 15 stamps of 750 pounds each, in three batteries of 5
stamps each. There are six amalgamating-pans, three settlers, and one agitator. A
small car carries the pulp from the battery to the pans. On the southeast side of the
mill is situated the retort and smelting room. The pans are driven by the engine, the
line shaft passing across the whole mill. 'I'be engine-bouse, situated on the southwest
side of the mill, is a large, strong frame structure, resting on a very massive stone
foundation. The engi11e is of 75 horse-power and has a 30-inch stroke, with variable
cut-off. There are two 54-inch boilers, 14 feet long, inclosed in masonry.
The ore falls from the dump upon an iron-covered dry kiln; after being crushed in
the breaker it passes into the battery. The mill bas a capacity of 22i tons per day of
twenty-four hours.
In connection with the mill this company is erecting a copper smelter, under the
<1irection of Mr. John Williams. This is a frame building 45 feet by 30 feet. The
furnace is unfinished, bnt will contain two stacks made of iron, with boiler-plate
water-jackets. The lining will be of Utah :fire-brick. Each of these furnaces will
have a capacity of 12 tons every twenty-four hours. The motive power is derived
from the mill, which is situated 80 feet distant. The water used in this furnace goes
into a large tank at the mill, thence into the pans.
"\Vater is supplied from springs over two miles away, and conducted to the works in
galvanized-iron pipes.

The Crismon Mammoth anti its surroundings are described by Professor Clayton in a late manuscript report as follows:
The geological formation in which the mine occurs is a highly crystalline siliceous
limestone. The strata are considerably tilted, the general strike being north and
south, and the dip to the east, the latter changing from 15° to nearly vertical. This
limestone is underlain at the west base of the mountain by quartzite beds. Toward
the east the limestone is joined by granitic rocks. The ore-body has a general north
and south course, and dips to the west from 70° to 80° . The deposit is very large, and
its width is unknown even at the present time. Some drifts which have been run
across what is supposed to be the width oftbe deposit, have penetrated 100 feet, without
finding a solid \Yall of country-rock in place at the further end. The explorations
north and south are of about equal length. They co11sist of a series of open cuts on
the surface covering a space of 200 feet long east and west and 250 feet north aiHl
south. About one-third of this area appears to be occupied by ore, which consists of
large quartz croppings with here and there iron gossan and green and blue carbovates
of copper, in which fTagments of country-rock of all sizes are inclosed. Iu fa ct .the
ore looks more like brecciated cou]ltry-rock than anything else. A shaft has been
sunk at a point near the center of the outcrop to a vertical depth of 213 feet. At 120
feet in depth tunnels were run north aud south. Both shaft and flrifts are entirely iu
ore. From the western base of the bill a tunnel bas been run toward the ore-deposit
410 feet, at which point gotd ore was :first struck. Two main drifts have been run
from this point, one obliquely to the right or southeast, and one toward the northeast.
Though both drifts have been run for long distances no walls bave been found. From
tbese explorations Professor Clayton estimates that about 100,000 tons of ore were in
sight in tlw mine at the date of his letter, of which one-quarter was 25 per ceut. copper-ore. Of t.be rest he thinks 25,000 tons could bo save<l for the mill process, this beillg ore carrying silver and gold to the amount of $30 to $50 per ton, and little copper.

On the Joe Bowers lode, near Diamond City, the Wendigo Company
bas done a little work during the year. From that portion of the Yein
m1ned by l\Tessrs. TostaYin, Jeffries & Co.~ about four tons of ore haYe
been sllipped for sampling. The assay gave $83 per ton. The great
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mass of the ore is, however, much poorer, its value, as indicated by many
assays, being about $46 per ton.
On the Shoe bridge mine the old shaft bas been enlarged, and hoistingworks have been erected. /Drifts have been run from this shaft at a
point 125 feet from the surface. The vein is found from 3 to 4 feet wide
and contains copper-ores combined with arsenic and sulphur, and carrying some silver. The company's mill, which contains an Aiken roasting-furnace, bas worked during a part of the year.
'fhe Otsego Silver Mining Company, owning the Gold Hill, May Flower,
and Tessora mines, has shipped about 1,000 ~ns of pre to the Tintic
Mill and Mining Company's mill up to January 1, 1874. The shaft on
the May Flower is 130 feet deep, and three levels, respectively 75, 25, and
35 feet long, have been run from it. The May Flower tunnel, connecting with the Gold Hill shaft, which is down 90_feet, is 316 feet in length,
near the end of which is sunk May Flower shaft No.2, to a depth of 30
feet. The Tessora has a shaft sunk on it to a depth of 140 feet, with
drifts running in opposite directions on the vein.
At the Morning Glory mine there is a shaft upon the summit of the
ridge, near the north end of the claim, 100 feet deep, which contains
copper-ores and copper-stained quartzite. At the lower shaft of this
company, about one-third of a mile northwest from Diamond, the most
work bas been done and a good deal of copper-ore bas here been raised.
Only a few tons of it have, however, been taken to the Tintic Mill and
:M ining Company's mill.
The Norwegian, Victor, Julian Lane, Golden Treasure, and others are
located in this vicinity and have been worked during the year.
The Susan mine, situated about a mile and a half southwest of Diamond City, lies in granite. The vein is from 2 to 6 feet wide~ the ore
occurring in streaks and bunches in a quartz and feldspar gangue. It
is opened by two shafts 180 feet and 20 feet deep. At a depth of 120
feet, in the first shaft a level has been run northeast along the vein for
about 30 feet, exposing good ore. That so far extracted assays from
$25 to $150 per ton in silver. In the vicinity of Silver City occur a great
number of small argentiferous lead veins iu ·granite, on many of which
considerable exploring work has been done; but no large deposits of
this ore, which assays from 28 to 50 per cent. of lead and from $30 to
$100 in silver and gold per ton, have as yet been found. The Black
Dragon, Sunbeam, Snaky, and Sidney are considered good mines and
have been fairly opened.
The Eureka 1\fining Company's property was sold by Messrs. Lawrence & Whitney to Captain E. B. Ward and other parties in Detroit
during the year. The representations of the vendors in regard to the
Yah.t~ of the ores not being borne out by the subsequent mining experience of the new owners, .Mr. Ward has taken legal steps to recover the
money paid for the property, so far without favorable results. There
has not been much work done at these mines during the year.
Of the mills in this district the Tintic Mill has been running with the
greatest regularity, but only for the latter part of the year. It shipped
for a time from $1,000 to $1,500 worth of silver bullion weekly.
Carnp Floyd district.-The principal mines of thi~ district are located
on a bed of quartzite which is irregularly impregnated with silver, iron,
copper, and zinc ores. The English company, known as the Camp Floyd
..l.Y1ining Company, which owns the Sparrow Hawk, Last Chance, and
Marion, ceased early in the year to work its own ores in its splepdid 20stamp mill, because, as I am informed, the large masses of ore, as they
come from the mines, are very difficult to assort, and of too low grade
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to pay for extraction and milling without sorting. About 2,000 tons of
ore have been taken from these mines altogether. The company's mill
bas, lwwever, been running on custom ores during the greater part of
the year. .According to the advertisement of 1Ir. Henry Sewell, the
resident manager, the following is the scale of prices paid at the mill:
Ore assaying
per ton-

Per cent.. of
assay paid.

Ore assaying
per ton-

Per cent. of
assay p.ai.d.

$40
25
$175
63
65
200
50
30
225
60
35
67
70
40
250
68
80
43
300
73
0
46
350
74
105
50
400
75
130
57
500
78
150
60
600 and upward. 80
Up to the end of November there had been 56 bars of bullion produced at the mill, which were worth over $52,000 coin. The value of
the tailings on hand at that time is stated as $40,000.
Some prospEcting has been done during the year on the above-named
mines, but so far without any encouraging results.
The Camp Douglas, Gentile Belle, and Elkhorn have also been pros1
pected without finding any considerable bodies of ore.
The Que~nof the West is well developed and has been steadily worked,
This mine is owned by a Detroit company. At the end of the year tlle
good part of the ore was worth $200 per ton, and between 2,000 and
3,000 tons were on the dump and in sight in the mines. Several other· ·
mines in the district have been worked during a part of the y~ar, but in
none of them have very encouraging prospects been found.
In Camp Floyd several deposits of cinnabar have been discovered.
On the Jenny Lind an indine 50 fee-t deep has been sunk. Experiments
made with several hundred p~mnds of ore gave the average percentage
of quicksilver in the assorted .stuff as 4 per cent. The New Idria is: ,
located on the same vein .as the one just mentioned. In a 20-foot incline
sunk on it 4 feet of ore are reported to be exposed. It is of the same
value as that from tbe Jenny Lind.
Parley's Park, or Uintah district.-Tbis district is subdivided into three,
the Uint..'lh, Howland, and Blue Ledge. The prindpal mines in these
are the Pinon, Walker, Webster, Bob Tail, Pioneer, Idaho, Gregory,
Flagstaff, McHenry, Dol1y Varden, Ontario, and Cariboo. The Walker,
Webster, and Piiion were among the first discovered, and ha,~e been
considerably developed.
The Flagstaff lies on the divide between Parley~s Park and Provost
Valley. The ore-deposit runs north and south. There is an inclined
shaft on the vein. A4 a. depth of 90 feet a drift has been run along tile
vein, which is here~ in places, over 10 feet wide. The incline is down
altogether 220 feet. The ore is a good smelting ore, and is reported to
contain on an average $40 to $50 per ton. Some of the ore has been
shipped to furnaces in the valley, but next season the owners intend
to put up works of their own at the base of the mountain.
The Ontario mine is opened by a tunnel running along the vein for 740
feet, and by three shafts, respectively 98, 123, and 100 feet deep. At
the main working shaft hoisting and pumping works, driven by a 40
horse-power steam-engine, have been erected. The ore is milling ore of
more than average grade, and a good deal of it is reported to have been
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shipped. Some 200 tons from the mine were sampled at the Pioneer
works in Salt Lake.
The Pinon mine is opened by a shaft 100 feet deep, and contains very
good smelting-ore, a mixture of carbonate and galena. The mine has
shipped considerable ore during the year.
The Walker and Walker extension of the Buckeye is owned by the
Wahsatch Mining Company, organized in 1872, with a capital stock of
$1,000,000. The vein lies in slate and limestone, ranging from 3 to 5
feet in width, and crops out along the surface of the mountain. It has
been stripped some 350 feet, showing ore all the way. About $20,000
have been expended on this mine. The Democrat tunnel is intended
to tap the Walker and Walker extension of the Buckeye at a depth of
300 feet from the surface. The Walker tunnel, on the same mine, follows the vein for over 100 feet. An incline runs from this tulmel, following ore all the way for a distance of 120 feet. The Buckeye tunnel
follows a vein of ore about 5 feet in thickness, and has been completed
about 100 feet, including drifts. Other cuts and drifts show ore from a
foot to 18 inches in thickness. The ore from this mine is both milling
and smelting, and of an average value in silver of $50 in mass. Assays
as high as $214 have been received. Three hundred and fift,y tons of
ore are now on the dump awaiting treatment. Unusual facilities in the
way of water and timber exist near this property for the erection of
mills or smelters. It is distant only twenty-five miles from the Coalville and Echo Railroad.
Adams district.-This is a new district formed July 3, 1873, in City
Creek Canon, seven miles from Salt Lake City. No important result
bas been reached in any of the numerous claims located here lately, but
on some of them ·considerable work has been done, showing that the
ores of the district are lead-ores, mostly poor in silver, and iron-ores.
Of the latter 200 tons and of the former 80 tons were shipped during the
latter part of 1873.
.
A late number of the Utah Mining Gazette describes some of the
claims in this district as follows :
The Julia lode was the first claim located in Adams district, having been discovered
May 29, 1873. A shaft has been sunk to the depth of about 40 feet, showing mostly
carbonate of iron.
The New Jersey was discovered June 1, 1S73, and presented almost at the surface a
vein of 22 inches of galena, assaying 30 ounces in silver and 74 per cent. lead. A shaft
has been sunk to the depth of 30 feet, and the vein has run into pockets. About 50
tons of ore have been shipped from this claim and sold to Salt Lake parties.
The Idaho lode was located June 19, 1873, a"Qcl about $500 in work has been done on
this mine. A prospecting-shaft has been run through a series of pockets, showing a
small quantity of galena.
The Richmond, a prospect of very encouraging appearance, was located June 26,
1873. But little work has been done on this claim, as also the El Dorado, Nixon, Rob
Roy, Catherine, New York, and Susquehanna. All of the above claims are located in
Dry Gulch.
On Scott Hill are locatedThe General Scott, discovered June 21, 1873. A shaft has been sunk to the depth of
58 feet, having a vein of ledge-matter, averaging 3 feet, with a well-defined hangingwall dipping into the hill. On this mine are comfortable quarters built for the workingmen, including shaft-honse, blacksmith-shop, &c.
The Red Bird, located June 22, 1873, has a shaft sunk about 55 feet, and the owners
have abstracted therefrom about 200 tons of ore, assaying from 18 to 40 ounces silver,
23 per cent. lead, and from 10 to 15 per cent. iron.
_
The Summit lode, a claim owned by the same company and located June 21, 1873,
has comfortable work-houses and dwellings. A shaft has been sunk 53 feet, and about
75 tons of ore are on the clump, assaying trom 18 to 32 ounces silver and 40 per cent.
lead.
The Henry lode, located June 21, 1873, has a shaft sunk 60 feet, showing a 3-foot
vein of ledge-matter, interspersed with small quantities of galena, assaying as high as
40 ounces silver.
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The Victorine, si tuatecl on the north Mill Creek slope, has a shafp of 65 feet, and a
ledge of vein-matter averaging 4 feet in width, with good hanging-wall.
The Chipmonk, located on Nixon's Peak, bas a prospect-shaft of :lO feet. Small quantities of galena are interspersed through blue limestone seamed with spar.
In Cottonwood Fork are situated twelve locations, eight being the property of
Messrs. Houtz, Robinson & Hampton; the Tycoon, and H, and R being 5-foot veins
of hematite iron, of superior quality for fluxing.
The San Domingo, located July 5, 1873, has an incline rnn in about 70 feet, showing
a vein of high-grade galena and carbonates, some assaying 300 ounces. This claim
has shipped about 50 tons, and has about 10 tons on the dump .

.liucien district.- The Tecoma Mining and Smelting Company of Utah
and Nevada, a New York company, has done very little besides exploring its mines and smelting during a short campaign the ore which had
accumulated since the mines came into possession of the company.
These mines, the Tecoma, Sunset, Morning Star, and Empire, are
noteworthy, and have acquired quite a reputation for the occurrence of
wulfenite, (molybdate of lead.) This mineral occurs in very large cr:rstals and in great abundance. In fact, in some of the workings almost
no other lead-bearing mineral was found.
From the explorations of the previous year the company had 650 tons
of ore on band and about 350 more were extracted in the prospecting
work during 1873. In the fall .t he company rented the smelting-works
of Messrs. Buel & Bateman, at Buel City, one and a half miles from the
mines, and engaged Mr. A. Wartenweiler, of Salt Lake City, to smelt
the ore on hand. To this gentleman I am indebted for notes on theresult of this campaign. The ore to be treated was a mixture of galena
and oxidized ores, the latter consisting largely of the above-mentioned
wulfenite. Very soon·after starting the furnaces it became evident that
the ore would be troublesome to treat. On the reduced lead in tlle hearth
and in the siphon tap a stiff scum would form, which in a few days would
grow to a thick layer, and cause accretions all around the walls of the
hearth. It was at all times perfectly easy to push iron tools through
this layer to the bottom of the furnace, bnt it would not become liquid,
and had to be pulled out from time to time with the slag~ from which it
separated imperfectly. Every two or three days the breast of the furnace
would have to be taken out in order to clean the furnace. Mr. Wartenweiler had no laboratory or chemical reagents on hand to test this
straQge material, and was afterward occupied by other business, so that
up to this time he has not been able to investigate the scum. The impression is, of course, that the molybdate of lead in the ore bas something to do with the formation of this product, which is likely to contain so large an amount of sulphide of molybdenum as to render it almost infusible.
The result of smelting these 1,000 tons of ore was 270 tons of lead,
containing on an average 100 ounces of silver and -2- ounce of gold per
ton. After the campaign was over, all work was st.opped in the miues
of the company.
The English TecoffiiP.t Company has also done principally exploring
work duriug the year. This work was not successful, as appears from
the following abstract of report, bearing date of October 30, by l\lr. R.
St. Stephens, the superintendent sent out from England in August, 1873,
to replace Messrs. Maxwell & Forbes, who were at the same time managing the Flagstafl' and Last Chance mining properties, over 200 miles
away, in Little Cottonwood and Bingham Uaiiom; in Utah.
At the Gladstone location, owing to the somewhat unfavorable character of the lode,
and the extremo compactness of the limestone rock, very ltttle work bas been done,
and all operations were suspend eel until a. more convenient opportunity presented itself.
At the Shanley location, at Discovery or Shanley shaft, sunk by the original pr oprietors to a depth of 70 feet, at an angle of 45°, and running down with the lode, in the
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back or hanging-wall, as also on foot-wall, are indications that a large body of ore had
been taken out, the vein varying from 2 feet in thickness to 6 feet, then breaking into
"shoots" tending in a southeasterly direction, with occasional pockets of rich carbonate
ores. At a depth of 54 feet a level-the north drift-was run in a northerly direction
1Gl feet, for 70 feet following the course of the vein, which varied in width from 6
inches to 6 feet, increasing at a distance of 22 feet from the shaft to 8 feet in width,
with good, defined walls. At this point No. 1 winze was started, but after sinking 10
feet the ore gave out, the vein-matter changed into iron, and the lode bearing away
west, parallel to the slope of the hill, further work was discontinued. On commencing No. 1 winze, a string of ore was observed on tbe banging-wall, which was traced by
No.2 winze to a depth of 6 feet, but the vein bending away under the north drift it
was followed for 26 feet, when, the ore again giving out, this winze was abandoned.
At 72 feet from the Shanley shaft connection was made :witb tbe Maxwell shaft for air,
and north of this connection No.4 winze was sunk to 9 feet, but very little ore found.
From t.his point to the end of the north drift, a distance of 74 feet, a few bunches of ore
were discovered, but none of any value. At 10 feet from above north drift (and in tbe
shaft) stoping was commenced on a piece of ore-ground, whicb ran up to the surface in
th~ form of a" shoot" or'' chimney," varying in thickness from about 1 foot to 2 feet,
coming out at the Maxwell shaft, 72 feet above. The drift running south from the
shaft, and in a line with the north drift, was run by the first owners for a dist:.mce of
34 feet, and within a short distance from tbe starting-point it opened out into a chamber of ore 8 feet deep, showing tbe ore as being continuous. At 34 feet from shaft a
rise was started to surface for air, a distance of 55 feet; in this rise several bunches of
ore .were found . From bottom of the air-sbaft a drift was run in a southwesterly uirection for 10 feet on a thin l edge of ore, but as it gave out the driving was stoppell; a
cross-cut was also mn in 10 feet in a sontherlv course. At 30 feet from shaft a crosscut was driven easterly, and after 10 feet had been run it opened into a bonanza, which,
after removing the waste-matter that had fallen from the roof, measured 25 feet in
length, 23 feet in width, reaching to a height of 10 feet. On cutting through the ore,
by means of cross-courses, it was found to vary from 1 inch to 4 feet in tbickness; but
it was considerably mixed up with waste-matter, the greater portion now lying on the
clump. After fnrther explorations 1 a ca,ve was opened into 54 feet from st.arting-point;
for the last 20 feet it was 10 feet wide, and dipping at an angle of 37° . Underlying the
vein-matter the rock was decomposed in places for a depth of 10 feet; ultimately the
walls closed in on all sides, leaving not a trace of ore to follow. On breaking into 1his
cave, or bonanza, it was tbought-the appearances exhibited being so favorable-that
large quantities of very rich ores were exposed; these anticipations, however, proved
most illusory on further development, as the total quantity of p~ty-ore sacked did not
exceed 30 tons. In a southerly direction from the cave a drift was run 35 feet, following a small vein of galena ore, but the bard blue limestone rock bP.ing too expensive to
Lh·ivc in tbe level, was abandoned, especially as the adit-level woulLl prove this part of
tbe ground, and save the no inconsickrable expense of hoisting. At the Orbit location,
a shaft, 100 feet west of the Maxwell, has been sunk 25 feet, on a small vein of ore;
the vein at the bottom of tbe shaft becoming pinched, and sinking too expensive, having in view the limited amount of funds at disposal, the men were removed to the
Lumsden location. The Lumsden shaft, 84 feet southwest of the Shanley, and on
alignment with the mouth of the Stanford tunnel, was, at the time of Mr. St. Stephens's
arrival, sunk to a depth of 88 feet. At 50 feet from surface a hmcling was made, and
two drifts were run, one north for 30 feet, through a body of iron-ore, and the other
south for 15 feet, also through iron-ore. At -the latter point about 6 tons of good ore
were extracted. This important part of the mine will be further explored at a future
da,te.
The initial point of the Stanford tunnel is situated outside the original Lumsden
location, and in a claim recorded by McElroy & Co. It was manifest that the power
to run the tunnel through this neighboring_ claim would be of the greatest advantage
to the company, not only on account of tapping the Lumsden and Shanley shafts at a.
considerable depth, but also for the disposing of the debris and tramming out the ore.
VVith these objects in view, Captain Gray, then agent a.t the mines, entered into an
agreemen t with McElroy, by which the necessary permission was obta.ined. In the
SL1anley (112 feet) bunches of iron and galena ore were met with, but notbing of importance until ''ithin 10 feet of the connection, when a body of ore was struck which
continued in a fine lode to the head of the tunnel, varying from 3 inches to 3 feet in
·width. In driving the tunnel, about 25 tons of galena-ore have been extracted. Three
separate assays of samples taken from different points give the following results:
Sample No. 1, 37 per cent. lead, and $47 silver; sample No.2, 63 per cent. lead, and
$47.13 silver: No.3, 75 per cent. lead, and $73.82 silver. Within the past few days an
almost vertical vein of good galena-ore (splendid smelting-gre,) within well-defined walls,
has been discovered in close proximity to the LnmRden shaft, and upon this vein tunnel winze No. 1 is being sunk; it is now do\'>'ll 15 feet, the lode still running at the
same favorable inclination. The whole of the mines are now accessible through this
ad it.
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Later in the year, on the 24th of December, Capt. J. Y. Gamble reported regarding the work at the mines during November, by order
of Mr. St. Stephens, who was absent at the time, as follows:
The Gladstone locati()n: It has not as yet been found expedient or possible to recommence operations at this mine. The Shanley location: At the connecting-point of the
Sllanley shaft and the Stanford tunnel a small vein of ore was discovered. A drift was
at once commenced, and driven through numerous pockets of rich galena, producing
several tons of excellent pay-ore, but the indications did not warrant the prosecution
of the works any further in this direction. The Orbit location: No work, other than
to the extent mentioned in the last report, has been done in the Orbit shaft. The
Lumsden location: In the report of the 30th October, reference was made to a drift
which had been run in a southerly direction 15 feet from the 50-feet level through
a, body of iron-ore, and, as this is considered a very important part of the mine, the
drift was continued for a few feet, still exhibiting improved indications, till the end of
November, when all work was suspended throughout the company's property. A shoot
bas, however, been erected in the Lumsden shaft to the Stanford tunnel, in order to
facilitate the disposal of waste matter, and the transit of the ores to the loading platform. The Stanford tunnel: This tunnel has been extended 40 feet during November,
but at th::ttpoint the lode pinched out, the ground was found to be broken and loose, and
the driving of the end of tile tunnel was therefore discontinued; but, in close proximity
to the Lumsden shaft, a branch lode was diRcovered, which produced several tons of
~ood galena orcs. Mc:Elroy and Co.'s location: Messrs. McElroy and Donnelly continued to work on their neighboring claim till about the 20th November. and sunk their
shaft to within a few feet of the Stanford tunnel, when they desisted, and have not since
offered any further interference with the company's rights.

The above reports show that at the end of the year the Tecoma Company was not in an enviable position, especially as all the working capital had ueen used up. Only about 400 tons of ore had been extracted
altogether, of which 160 tons had been smelted at tlle company's smelting-works, produciug 40 tons of bullion worth $180 per ton. These
works are located at Truckee, on the Central Pacific Railroad, about 500
miles from the mines.
In view of the fact that this English company purchased the mines in
question at £280,000, on the report that 3,900 to us of ore, worth $736,000,
were in sight, the disastrous result of further developments has naturally
aroused much anger as well as disappointment. But the purchasers in
this instance employed no expert in their own interest to verify the
statement of tlle vendors; and the person who made the glowiug report
upon which the enterprise was based was an English mining manager.
Under these circumstances, as in many similar cases, the cry of "American swindling,'' which has been rather freely indulged, seems decidedly
out of place.
Star rnining district.-For the following report on this district I am
indebted to Major M.A. Baldwin, who spent much time in the district
during last summer :
The district is situat~d two hundred and ten miles south and fortythree miles west of Salt Lake City. The Utah Southern Railroad, projected south from Salt Lake City to Saint George, is completed for a di...:tance of about fifty miles, and passes within ten miles of this district.
The formations are limestone, quartzite, and granite. There is a
scarcity of wood and water near the mines, but four miles from the
mines both are abundant.
The district has a great number of lodes, which appear to be permanent
and distinct. Many of them are said to be contact fissures. There are over
900 locations on record, and all of them have been worked as the law rerequires. There are nearly 200 distinct lodes. Those found in the granite
and quartzite contain principally milling ore, and carry some gold. Those
found in the limestone and the contact lodes contain either argeutiferous gaJena or carbonates carrying silver. The two latter contain sufficient
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iron for fluxing in the furnace. The table below will give an idea of the
extent and richness of the ores of this district.
There is in successful operation a mill of 10 stamps and a furnace having a capacity of 20 tons of ore per day. The ores milled have been obtained principally from the Hickory mine, and yield $100 per ton. The
furnace has smelted ore from scores of mines, most of which are paying
well and produce base bullion worth about $300 per ton. Freight to
the rail way is $30 per ton.

Name.

- - - - - - - - - ----1------1--1-----1---1---- - - - - -

Feet.
Hickory ............•.••.
T emperance ............ .
Shenandoah ........ ... . .
Flora ................... .
Rebel .................. .
Hidden Treasure .. ...•..
Osceola No.1. ....•......
Osceola No. 2 ..••.•......
St. Mary ............... .
Carter .. .........• -- .... .
Blue Cloud .......... : .. .
Lookout ...... ----·-- .... .
Eurel>:a ........ ........ .
Banning Moscow ....... .
Elephant ....• ••.••.......
Midas . .......•..........
Dead Beat .............. .
Morehouse------ ....... .
Boston ................. .
Minnesota ....... ------ ..
May Flower ............ .
R. E. Lee ............... .
Wild Bill No.2 .....•...
Clipper ................. .
Lake Superior .......... .

1, 200
1, 200
1, 200
1, 200
1, 200
1, 200
1, 000
1, 000
1, 000
1, 000
1, 000
1, 000
800

1, 000
1, 000
1, 200
1, 000
1, 000
1, 000
1, 000
1, 000
1, 000
1, 000
1. 200
1, 000

Feet.

Feet.

Shaft, 180..... 200
Shaft, 130. . . . . 280
Shaft, 80 ..... .
Shaft, 130.....
30
Shaft, 84.... . .
75
Shaft, 46 .......•....
Shaft., 60 .•.•..
Shaft, 150......
20
45° incline, 60
60
5 Shaft, 30 .. {
'1. Tunnel,200 5 ·•••••
Shaft, 60
...•..
Incline, 46. . . . . . .•••.
Shaft, ~0 ..•....•... .
Shaft, 80 .......•....
Incline, 80 ... .
Shaft., 70 ........... .
Incline, 75 ..•.......
Incline, 80 .......•..
Shaft, 70 ........... .
Shaft, 100. . . . . . .... .
Incline, 100. . . . .... .
Shaft, 20 ........... .
Incline, 40 ......... .
Shaft, 112 .......... .
Shaft, 30 .........••.

Feet. Tons.
Milling .. .
Milling .. .
Milling .. .
Smelting ..
Smelt~ng ..
Smc..ltmg ..
Milling .. .
Milling .. .
"Smelting
Smelting ..
.Milling .. .
Milling .. .
Milling .. .
Smelting ..
Smelting ..
Milling ...
Smelting ..
Smelting ..
Smelting ..
Milling ...
Smelting ..
Smelting ..
Smelting ..
Smelting ..
Smelting ..

3
2~

2

3t
4
2
3.
3
3
1

3?t

1
8
3
2t
2

It
1~

2
6
2
4
3~

2
20

700
300
40
500
300
50

40
80
80
30
100
10
20
100
200

60
60
30

100
90
90

60
80
50
50
100
200
65
400
200
80
50
100
85
85

100

60

40
30
12

70
150
120
80
75
15

200

50
200

10
15

Trace.
Trace.

25
40
15
10
10
25
35

Trace.

60

20

Trace.
Trace.

Trace.
Trace.
Trace.

34
60
46
30
20

Trace.
Trace.
Trace.

40
40
40
15

* Carbonate.

Ohio mining district.-! have not received a report on this district
from my correspondent in Utah, nor conld the locality be visited by
myself or my deputy. I attach, however, sufficient importance to the
developments made in the district to insert here an abstract from an
article by Mr. B. A.M. Froiseth, which appeared in the Salt Lake Mining Gazette:
Ohio mining district is situated about six miles south of west from ·the settlement of
Marysvale, on the Sevier River, Piute County, Utah, and about two hundred miles
south of Salt Lake City.
The district was organized in February, 1868; is about ten miles square, and contains over five hundred locations. The names of the camps are Bullion and Webster
Cities. The former is well located in Piute Creek Canon, and bas lately become the
connty seat of Piute County.
It contains some 200 inhabitants and from forty to fifty dwellings. A fine stream,
called Pine Creek, runs to the south of Bullion, and empties into the Sevier River.
There is an abundance of the best of timber and water for all mining purposes to be
found in the vicinity.
The Piute Mining Company has erected a stamp mill at "Webster City, with a capacity for crushing 30 tons of rock per day, which has been run in the reduction of ores
taken from the mines belonging to the company. Between Bullion City and the
Homestead mine five mill-sites have been surveyed and located.
The principal mines are as follows: Daniel Webster, situated on the south sicle of
Pine · Creek, above Bullion City; improvements consist of a shaft 42 feet deep, at the
end of a tunnel 50 feet long; an incline near the mouth of the shaft and another tunnel 30 feet deep at a point 430 feet farther south. Some of the ore bas been worked
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by milling, yielding $106 per ton in silver and gold, but the average of all the ore
is probably below $50 per ton, the former metal predominating. The lode has been
traced by the ontcroppings for a distance of 2,000 feet; vein nearly vertical, with
an occasional inclination to the west. Homestead, located in Pine Gulch; improvements consist of a shaft 6 by 9 feet and 130 feet deep, and an open cut aml tunnel150
feet deep across the vein. Some ore carries from $5 to $32 in gold, but the general
average, as found by a large sample taken in 1871, by Mr. J. F. Boyu, is $9 in gold and
$47.15 in silver per ton;..., vein nearly vertical; mine is in porphyry and trap; timber
abundant in the -vicinity. Saint Lawrence: incline 55 feet deep, exposing the vein,
which shows milling ore; average of several assays gives about $30 in silver per ton
and a trace of gold; foot-wall quartzite; hanging-wall, granite; abundance of timber
in the vicinity, and the mine is accessible by a good road. Great Western, on north
side of Pine Gulch, above Webster City, developed by an incline 50 feet deep, which
shows the lode to be 7 feet in width; vein dips northwest; ore averages $85 in silver
per ton; porphyry, trap, and granite predominate in the vicinity of the mine. Niagara,
on the south side of Pine Gulch, above Webster City; discovery stake below a high,
rocky cliff, from where a tunnel runs in 75 feet; lode can be traced by croppings for
several hundred feet; average assay of ore, $100 in silver per ton; porphyry and trap
in the vicinity.

Besides tbe above, Mr. Proiseth mentions the Belcher, Union, Golden
Ourry, Jackson, and several others as promising mines, on which work
ba~:; been done.
Dese1·t district bas· been organized some fifty miles southwest of Stockton. It contains large deposits of lead-ores, rich in lead, but poor in
sih·e::.·. Tbe Salt Lake, Sevier Valley and Pioche Railroad will pass
within eigbt miles of this distFict wben completed. At present tllese
deposits cannot be utilized on account of their low grade.
Uintah VallmJ district, forty miles southeast of Port Bridger station
on the Union Pacific Railroad, is said to contain many deposits of carbonates of lead and galena.
llfmtnt Nebo district, situated eighty-five miles south of Salt Lake Cit.y,
in Juab County, lies within only a mile and a half of the proposed line
of tbe Utah Southern Railroad, which is now finished to Provo City,
thirts-five miles from the mines. The latter contain, according to all
accounts, extraordinarily large deposits of lead-ores, containing from $18
to $30 in silver, which cannot be utilized until the railroad reaches the
district. .Among the important mines of the district the Olive Branch,
l\'Iouotain Queen, Monitor, 1\lfagpie, Eureka~ and Morse may be mentioned.
On the latter location there is an incline 140 feet deep.
Dr~tm distTict is situated about one hundred and fifty miles south of
Salt Lake Cit.y. A few copper-veins have been located here, of which
the Mammoth, Democracy, Messenger, and Yuba Dam are the most
prominent. Tbe ores so far mined, of which there are only a few tons,
carry about 40 per cent. of copper and from $30 to $60 in silver per ton.
Newjo~tndland d-istrict, situated about twenty miles south of Terrace,
on the Central Pacific Hailroad, and one hundred and five miles by the
railroad from Salt Lake City, is in a mountain-range about twenty-five
miles long and two and one-half miles wide. Some silver lodes occur
here in limestone, and Sioveral copper lodes ba\e been found in quartzite.
On the Margaret a shaft 20 feet deep bas been sunk, in which ore, assaying $125 in silver per ton, bas been found. The Telegraph and Rattler
are the names of two copper-veins, which are reported to contain 40 per
ceut. copper-ores.
In Osceolct district, situated in the Snake range, about two hundred
and twenty-five miles southeast of Salt Lake City, some gold-bearing
veins with free gold on tbe surface have been discovered. The ore turns
into auriferous sulpburets of iron at a slight depth.
* Anotller· sample of over a ton, taken to Salt Lake Cit.y and crushed at Mr. .Johnson's sampling
mill, a~;saycd S3.10 in goltl and $37.88 in silver.-R. W. R.
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CHAPTER VI.
COLORADO.
My estimate of the product of this Territory during 1873 has been carefully made, upon data given in the following pages, and private information from other sources. I am specially indebted to Mr. T. F. Yan Wagenen, editor of the Georgetown Mining Revie~ for valuable assistance.
The following statements differ somewhat from those published by Mr.
VanWagenen, in January, 1874, in the journal referred to; but this is
the natural consequence of the better opportunit~y offered by the later
date of this report for the correction of various items, and the substitution in some instances ofofficial reports for estimates.
Tlw product of gold and silver by counties was nearly as follows:
Gilpin ............. ~ ....... _•... __ ........ _.............. $1, 440, 502
Clear Creek._ ... _.. _............................... _.. . . . 1, 204, 761
Boulder .......•...
390, 000
Summit ....................................... ".. . . . . .
106, 000
I.ake .... _. _... __ ..... _·. _...... _... ...... _. _.. _. . . . . . . . . .
230, 000
Park .....................•..... __ .....
459, 000
Conejos ............. _.... _......................... _. . .
15, 000
Bullion bought by manufacturers, shipped, in private
hands, &c ........ _..................... _... ~. . . . . . . .
175, 000
w ••••••• _
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Total .. . .· __ ........... _......... _...... _.. _.. _. ~ . 4, 020, 263
To which may be added the estimated value of coal raised. . 1, 27 5, 000
And of pig-lead shipped .. _........ _............... _. . . .
28, 000
Giving as total of annual products .... _............ 5, 323,263
The product of gold and silver above given includes bullion, ore, and
matte, and may be classified as follows: (These figures are, as will be
seen, merely estimates in round numbers.)
Gold from placers and gulches . . . . . . . . . . . . . . . . $409, 000
Gold from stamp-mills.......................... 995,000
Total gold. _..... _.................. _........ _. . . $1, 404, 00~
Silver bullion from amalgamation......... . . . . . . 647,000
Silver from Black Hawk Separating-Works...... 192,000
Total silver ... _.................... _....... _.... .
:Matte shipped to England ............................. .
Ore shipped to Golden, Denver, and out of Territory ..... .
Unclassified .. _. ~ ... _......•... _..... _... _............ .

839,000 '
1,003,000
771,000
3,263

Total ........ _. _....... _.................. _. . . . . . 4, 020, 263
Further information concerning the mining industry of the Territory
is contained in the reports from the different counties, which exhibit,
on the whole, a highly encouraging condition of progress and promise.
GILPIN COUN1'Y.

For a report on this county I am indebted to Mr. G. H. Gray, now territorial assayer at Central City in place of Mr. A. Von Schulz, resjgned.
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Mr. Gray says. in his statement of the product of the county during
1873, that the Colorado Central Railroad Company bas transported
during the year 1,426 tons of Gilpin County ore, the correct value of
which cannot be ascertained. But as the class of ore shipped was wE>U
known, it was not difficult to estimate its contents from the known value
of that class of Gilpin County ore, which rarely varies now in grade
from year to year. In the estimate of the value of ore purchased by the
Boston and Colorado Smelting Company, Mr. Gray has included the ore
obtained from Boulder Oounty and a small amount obtained from t.he
extreme east end of Olear Creek County. His statement is as follows:
Shipment of gold through Wells, Fargo & Co ... _. . . . . . . . . . $710, 996
Purchased by Boston and Colorado Smelting-Works.......
580,635
Purchased by United States Smelting-Works. . ............
45,000
Purchased by Swansea Smelting-Works. . .. . . . . . . . . . . . . . . . .
12, 000
Value of 1,426 tons of ore shipped by Colorado Central Railroad ............... ..... ·..........• ~ ..•........ _• . . . .. .
109, 871
1,458,502
The amount bought by the Boston and Colorado Smelting
Company from Boulder and the east end of Clear Creek
County I estimate, according to the best data on hand, at.

18,000

Leaving product of Gilpin County ................•. 1, 440, 502
Besides the a bo\'e amount of gold, Messrs. Wells, Fargo & Co. have
shipped $20,000, which, however, came from Olear Creek County. The
$299,776.13 silver bullion shipped during the year by the same parties,
belongs to the product of Olear Creek and Boulder Counties.
Mining in Gilpin County during the past Jear has been, upon the
whole, progressive, although at the end of the year there were Yery few
mines working. If there could be some way devised by which water
could be brought to the mines, it would enable a great many to work
which are now lying idle. The mines must be worked in the most economical manner, and hoisting by steam is not very economical in Gilpin
where fuel is so high. The mines are not as rich as was at first supposed, but they can be worked at a profit if worked properly. At the
Briggs mine, owned by the Briggs Brothers, they are mining, raising,
and milling at a profit, ore running only $40 per cord. Smelting-ore assaying as low as $60 per ton is now sold at a good profit to the miner.
At the Leavitt mine, owned by B. S. Buell, great improvements are
taking place. T~1ey consist in the erection of a 60-stamp mill close to
the mine, and thb r;A;ising of the ore in cages instead of buckets. Oars
will be filled in the galleries, and then run on to the cages and raised to
the surface. The cars are then run to the stamps and their contents
deposited. Within the 14itst quarter of the year the Consolidated Gregory
and Bobtail Companies have resumed work after a suspension of nearly
four years, and by spring expect to be producing large amounts of ore.
Several smaller companies have expressed a desire to begin work again
in the spring.
The subject of concentration of ore has attracted considerable attention of late. The old Keith Mill, situated in ·Chase Gulch, has been
purchased by a New York company for tbe purpose of concentration.
The wet process will be employed, and it is their intention to use the
Collom jig, which has been in successful operation at Idaho Springs,
Olear Creek County, during the past summer. Too much importance
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cannot be attached to this subject, as it is of vital importance to the
mining of low-grade ores.
The smelting interest remains in about the same condition as last
year. The Boston and Colorado Smelting Company is still the only one
in the county. There are at present prospects of a lead-smelting company starting in the county next spring.
The Boston and Colorado Smelting Company has, since it commenced
operations to within a few months ago, shipped its copper matte to
Swansea, Wales, for separation. During this summer, however, the
company has erected separating-works of its own, which turned out the
first silver, .998 fine, early in November. Since that time regular shipments of silver have been made, but no gold has as yet been sent away.
A full description of the process of separation here followed I defer to
my next report, especially as not all parts of thf process are as yet definitely settled and accepted. I will here only say that the general plan,
as worked at present, follows the Ziervogel process in the extraction of
the silver from the copper matte, while the residue, containing copper
and gold, besides large amounts of lead, zinc, antimony, arsenic, &c.,
has so far been smelted into black copper, which is granulated and dissolved in hot sulphuric acid under access of air. The gold remains in
the residue, which is either added to a lead-bath in a cupelling furnace,
from which the gold is obtained in a button, or first reduced and then
cupelled. This process is, however, costly and impracticable at Black
Hawk, because the residue spoken of is very large, thereby necessitating the use of very much lead, which is finally lost in the course of many
repetitions of the process. The sulphate of copper resulting as one of
the products of the process must be shipped East to find a market, while
the sulphuric acid is imported. Under these circumstances experiments
are still going onat the works to find a more suitable process for the
extraction of the gold.
CLEAR CREEK COUNTY.

For the report on this county I am indebted to Mr. H. Stoelting, mining engineer, territorial assayer at Georgetown, who, with the assistance
of Mr. B. F. Napheys, has succeeded in gathering all the important
information in regard to the development of the industry in this county
and the neighboring one of Summit, and in collating entirely trus tworthy
and authentic statements of the yield of both counties. I have, as usual,
made some alterations and additions, suggested by personal knowledge
or judgment, and information from other sources; but in this instance
the changes incident to a revision of the notes furnished me have been
both few and slight.
The production in Olear Creek County of gold and silver bullion and
ores during 1873 has been as follows:
Bullion and ores.

Tons of ore.

· Value.

1. Gold and silver bullion :
J. 0. Stewart's works" .. --·· ......... --·· .... 2, 200
$325,000 00
Masonville works,. •. __ ...... _- . ___ ......... 200
20, 263 46
Placer gold . - .•... - __ .- ... - .... _...• _.. . . . . .
34, 000 00
- - 2,400 - - -

$379,263 46

*The quantities of ore treated at Stewart's works and at Masonville are given in ronnel numbers, and
not from exact records. The grand total of tons treated and shipped is therefore only an ar>proximation,
though I believe a very close approximation, to the actual quantity. The shipments Eas t- iuclude those
to Europe.
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Bullion and ores.

Assay '\"alue.

Tons of ore.

· 2. Ores shipped East:
G. W. Hall & Co·----··----·................
\Vm. Bement ..•..••... ·----· ...........• ---J.G. Pohle .... ·----· .... -------- .... -·--....
Terrible Mining Company----................
Pelican Company, L. Egyers; Baltimore Company, H. Iselin, Jones, and others . . . • . . . . . .

$225,251
45,000
47,000
70,000

428
136
85
110

44
00
00
00

54,500 00

160

$441,751 44

919

3. Ores treated in Colorado :
25,675
Bayley & Sons, Golden City...... . . . . . . . . . . . • 2:-l1
R. Pearce, Swansea . . . . . . . . . . . . . . . . . . . . . . . . . .
43B
63,071
70,000
A. Williams, Whale Mill.....................
550
N. P. Hill, Black Hawk......................
883
225,000
- - 2, 102
Grand total...........................
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5,421

00
16
00
00
383,476 16

- --- 1,204,761 06

Since the last yearly report there is but comparatively little change
to be noted in the condition of mining affairs in Clear Creek County.
Tint few sales of mining property have been made. The ore and bullion
produced hav~ been the product of a healthy industry, yielding a fair
profit over all expenses ; and this county can now be said to be selfsupporting. The larger portion of the ore bas been raised by men
working under lease the property of others, and paying a fixed percentage of the gross product of the ore. This method, while it seldom
permits the thorough development of the mine worked, has some advantages that are to be commended. The men working under the lease
are directly intere&ted in making the mine pay, and the expenses of
management are very much lessened; great economy in working and
full hours of labor necessarily follow. On the other hand the workings
of the mine are generally done in too hurried a manner, only temporary
timbering is used, and ore is mined out as fast as it is reached, without
leaving any reserves to carry future workings through barren ground.
A system of longer leases, with more thorough protection to the owner
of the mine, would probably remedy this, and at the same Uirue permit
associations of miners to share in the profits of their own labor.
The market for the ore ruined, up to the time of the late financial disturbance, was a fair one. Since that time, however, the price paid for
ore bas been low, and the market very irregular, only certain .grades
and kinds of ores being at all salable. Many of the miners are storing
their ore, awaiting a better market. It is to be hoped that the present
prices, which vary from 50 cents per ounce for 100-ounce ore to $1.05
per ounce for 1,000-ounce ore, will be only temporary, and that the capacity of the reducieg-establishments in the county will be increa~ed to
au extent sufficient to treat at home all the ore mined in the county,
. thereby saving the heavy freight charges, commissions, profits, &c.,
which the shipment of ores to eastern and foreign smelting-establishments entails, and all of which are of necessity paid by the miner.
The advantages of a home market for ores are so apparent that they
need not be here noticed. •
The past year bas witnessed an unusual amount of mining litigation,
which seems to be especially the curse of this section of Colorado.
The profits of some of the best mines bid fair to be absorbed in legal
fees, and Clear Creek County to be bankrupted by the expenses constantly arising from "jumping," and from the bloodshed which frequently follows. The prevention, so far as may be possible, of further litigation, and the speedy settlement of suits now iu court, are
matters which call for immediate attention and action from the legislature, and will be but briefly alluded to here. The adoption of a
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process employed is a chloridizing, roasting, and subsequent amalgamation.
The working results of the several amalgamating-mills, while not so
perfect as those of the smelting-works, are yet highly satisfactory. The
process is so well adapted for the treatment of the lower grades of ores
mined in the vicinity of Georgetown, that it is hoped that other works
will be erected, or that the now idle mill of Crosby & Judd will be supplied with proper furnaces and put to work. vVith the present capacit.y
of the mills that will be in operation in January of the coming year,
there is bnt little room for the treatment of ores other than those from
one or two of the larger mines.
The Pelican and Terril>le lodes alone can now more than keep all
the mills supplied, leaving the Dives, Colorado Central, and other lodes
that are producing largeJy, entirely without a market for their lowergrade (amalgamating) ores. The amount of this class of ore is large
and is yearl,y increasing, and a steady supply can therefore be assured
to all. It is to be hoped that increased milling facilities will be furnished <luring the coming year.
The subject of tunnels has been spoken of at length in previous reports. The tunnels of this county, as of other activel,y de·veloped mining regions~ comprise two classes: those <lriven to cut definite lodes,
the value of which is more or less fully known, for the purposes of ventilation, drainage, and to facilitate the cheap and speedy extraction of
ore; and prospecting-tunnels, driven into the mountain for the purpose
of exploring, at great depths, a given locality, and for the discovering
of "blind" lodes. Tunnels of the first class, if located with judgment
and <lriven with economy, may be perfectly legitimate mining enter})fises. Of tllis class may he mentioned the Terrible and other tunnels in
this county. Prospecting-tunnels, on the other hand, must of necessity
depend on chance for their profits. Of this class Clear Creek County
has had more than enough. The Ocean Wave tunnel, whicll is driven
on the Ocean Wave lode, belongs fairly to the first class mentioned;
for while it is proposed to cut other veins, (the Ocean Wave being a
cross-fissure,) the lode on which the tunnel is run is at the same time as
clleaply and thoroughly developed l,y it as would be possible in any
other way.
Work has been prosecuted with more or less vigor in the Burleigh,
l\'Iarsha1l, Lebanon, Diamond, Eclipse, Hiawatlla, and Douglas tunnels,
in the last of which a lode carrying low-grade ores has been struck. The
practical results of mining by cross-tunnels in this district have not
been satisfactory; and wllile it is probable that some of the more
advanced of the old tunnels will continue to be driven, it is to be hoped
tllat no new ones will be inaugurated, at least for the preoont or until
some of tllose now in operation prove remunerative.
Some placer-mining has been done this year, as in years past, on the
bars and in the bed Q.f Olear Creek, below tlle mouth of Fall River.
These diggings were higllly profitable in the early years of the settlement of tile county, and employed many miners. The hub'ar part of
this year's work has been done in shallow ground, although several expensive shafts have been sunk to bed-rock, and drifting from that point llas
'been commenced. The placer-mining industry of the country is slight,
both as regards the number of men engaged and the area of ground containing placer-gold in paying quantities. This class of mining gives
employment to a few men duriug the season, and yields in most cases
nothing more than good '-vages for the time of actual operations.
As remarked in last year's report, the large part (nearly all, in fact) of
19 M
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the richer ores of Clear Creek County are treated outside county limits.
In Georgetown there are several ore-lmyers~ doing a large business, and
shipping many hundreus of tons of ore to points ontsiUe the Territory,
and also to Black Hawk, Golden, and Denyer. The ore is crushed,
sampled, assayed, sacked, paid for in currency, and sbippeu at car-load
rates to its destinatiun, which during the past ,vear has been mainly the
smelting-works at Freiberg and Claustbal, in Germany. It is believed
that but little ore has found an English market during the year. A
number of car-loads of ore, rich in lead, have found a market in Wyandotte, 1\:'lieh., where it is used to aid in the ~melting of the rich silver-ores
from Sil\er Islet. Much was expected from tlle smelting-works establisbecl at Den \·er dudng the past year, and it was hoped that they would
furnish a remunerative home-market for such of our ores (particularly
those carrying a fair percentage of lead) as were not treated within tlle
county. These expectations have not yet been realized, and the practical working results of the Denver Smelting-Works have, up to the present date, afforded Clear Creek County no encouragement to hope for
the market which the county needs. Doubtless tlle experiment will be
renewed hereafter under better conditions. Den\ er being a central
point for the northern mines of Colorado, and being connected by railroads with the prineipal coal-:fielus of the Territory, is the proper point
for the treatment of such ores as cannot be economically treated in tlle
immediate vicinity of the mines. Tlle question of a metallurgical fuel
is highly important. Recent experiments go to prove that the Trinidad
coal can be coked. If the practical results of the coking furnaces slJould
be satisfactory, there can be no doubt but that the substitution of such
coke for charcoal in tlle lead blast-furnaces will have a Yery potent
influence in cheapening that method of reduction.
The smelting-works at Golden have bought a small quantity of Clear
Creek County ores, more particularly those carr_ving a hea,-y percentage of
lead, and have, as far as is known, done good work. The establishment,
however, is too small to afford any g:rcat relief to the miners of tlle county,
who need a steady market at :fixed prices, and one that a few weeks of
mining will not overstock with ore. There are a number of lodes in the
county, more particularly in Argentine district and iu the conn try adjacent to 1\iill City, that carry galena-ores, containing a high percentage
of lead, and from 10 to 50 ounces per ton in silver. There is at present
no market for this character and grade of ore, and no encouragement,
therefore, for the developing of such mines. The lodes carrying the ores
described are usually of good width, and are characterized by large
bodies of mineral, and their development and working would gi,,e emplo.rment to a great number o-f miners.
Some attention has been directed during the past year toward the
1woper concentration of the ores of the county. It is very evident that,
\\hile certain grades and kinds of Clear Creek Connty o1·eR do not need
concentration prior to smelting or to a chloridizing treatment, _yet tbere
is a large portion of the ores which are brought to the surface that could
be cheaply and thorouglJly concentrated without any excessive loss resulting from the machinery employed. There is not a mine in the county
now worked that does not furnish more or less material containing Yalnable minerals, so mixed with gangue as to preclude any attempt at lland<lressing. This is particularly the case in the largest and best-known
of the mines, and tlle attempt of tbe Terrible Company to dress its lower
grades of rock at and below tlle mine is therefore to be viewed with
special satisfaction. During the past summer this company bas handled
1,568 tons of crude material, and produced tlwrefrom loT tons 1,033
7
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pounds of marketable ore. The crude ore, concentrated at a cost of
84;3D8.25, (being $2.802- per ton,) bas yielded $2±,683.06 from material
that was practically worthless before treatment, aud the tailings average
only four ounces per ton. Other mines are preparing to erect jigs, &c.,
in which to concentrate their lower grades of rock. Some lodes, particularly the Pelican and Colorado Central, have immense bodies of
gangue, in which is mixed ore in small streaks and spots, and which is,
tllerefore, well adapted for concentration by means of water. In the Empire district there are numerous lodes, carrying iron and copper pyrites,
(argentiferous as well as auriferous,) mixed with gangue, and well
adapted for concentration. A. large portion of this class of ore could be
passed through a stamp-mill, and some of the gold contained in it could
be thus saved. Proper concentration of the tailings would yield a readily
salable product.
.
The <·oncentration-works of Mr. John Cullom, near Idaho, have been
finished and put in operation during the past summer. The practical
working results of these works are not yet known. There is an abnudant
supply of material for such an establishment to be obtained from the
lodes in the vicinity.
The mill of Frederick Schuchardt & Sons, in Empire, is provided
with several of Hendy's coucent.rators, taking the pulp from the stamps.
These machines have uot proved successful, and are not now in use.
They are in use in the mill of the Stewart Silver-Reducing Company,
where they receive the pulp after amalgamation, and after being passed
through settlers. A. part of the imperfectly-roasted portion of the ore
is caught by them and sa\ed for further treatment.
The works of Dr .•T. G. Pohle, at the Lebanon 1\iill, near Georgetown,
contain two jigs. An engine Is now being erected there, and work will
be carried on during the winter. The works have been experimenting
on the different kinds of ores; but the results are not yet known.
The vVilson & Oass Mill, just below the town of Georgetown, is still
idle. The mill is a large one, and has every appliance for the successful
concentration of ores by water. The capacity is about 40 tons per da.y.
It bas never been in successful operation.
Cousjderable work has been done in Empire during the past year.
Dr. George C. Munson, agent of Messrs. Fre<lerick Schuchardt & Sons,
of New York, has been working tbe Tenth Legion lode during the entire
year. The lode is a good one and contains large bodies of iron pyrites,
carrying both gold and silver, but the excessi\e subdivision of t!Je Yeiu
among many owhers renders profitable mining very difficult, if not entirely impracticable. The ores are sorted into two classes, smelting-ore,
and stamp-mill rock. The smelting-ore is sold to the Swansea \Yorks,
where it finds a ready market, and where it is converted, together \Tith
rich silver-ores, into iron and copper matte. The stamp-mill ore is passed
through the mill belonging to the mine, the tailiugs having beeu imperfectly concentrated for a S'hort time, and sold to the works above uamefl.
Lately the tailings have been permitted to go to waste. The Tenth
Legion is a strong vein, and if the various owners of it could be made to
cousolidate their interests, so that the mine could be properly opened,
it would furnish a large amount of good ore. The Conqueror tunnel,
designed to cut the Conqueror lode at a very considerable depth, is fast
approaclling completion. This tunnel will drain the mine, and pel'mit
its beiug worked cheaply. The Conqueror Ioue in past years t'tuHi Nhed
a large amount of good stamp-mill ore, and its further workiug. it is
lloped \Vith good reason, will pro\e relllunerati,-e, particularly as tllc
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large amount of water which the mine formerly collected will now soon
be removed by the tunneL
Work has lately been commenced on the Cashier lode, in Empire, and
a tunnel will be driven in on the vein. This lode furnishes a good grade
of iron and copper pyrites, carrying from three to six ounces of gold per
ton, and will probably prove a valuable aid in furnishing the large
amount of such ores desired by the two smelting-works in the eastern
end of the county.
Since the late financial crisis, some attention has been directed toward
the establishment·of a coinage department iq. the United States mint.at
Denver, and petitions to Uongress praying for the establishment of such
a department have been extensively circulated and signed. There can
be no doubt but that if the Denver mint be made a mint for coinage,
the effect would be felt throughout the Territory, and a large proportion
of the gold and silver that is now sent East as fine bullion would be
retained here in the form of coin. The effect on the ore-market of Olear
Creek County would be very great, and the price for ores could be regulated by a fixed standard of -value-and the sudden and ruinous changes
and depreciations, such as have lately taken place, would not be again
possible. The amount of bullion suitable for immediate coinage is yearly
increasing and will now continue so to do, particularly if coin can be
l1ad for gold bullion and silver bars. ·This bullion is now subjected to
heavy express and other charges if it is sent East, and the return currency is also subjected to heavy charges. The item of exchange is a
serious one in the Territory-and this, as far as mills and many of the
mines are concerned, would be done away with b,y coinage in the Territory. A certain degree of benefit would accrue to the Territory by the
adoption of the system (as is proposed) of giving coin certificates for
bullion deposits in the Denver mint. This will not be as well as the
coinage department, for the reason that these .certificates will simply act
as eastern exchange and not as a circulating medium, which is what is
desired for this Territory. The premium on gold is now low and is not
liable to go higher, and gold and silver coin would be almost certain to
remain in the Territory and serve as a medium for the transaction of
business-where it would be welcome, particularly in 11he mining camps.
Ores would then have a fixed value, and be not subject to the effects of
eastern speculations or vVall-street troubles.*
The number of mines actively and profitably worked in this county
during the year bas been larger, and the number of tons of ore produced
is greater, than during any previous year.
'
In Argentine the principal mines worked were the Stevens, Baker,
Timber Line, Lion, and Belmont. The Stevens has been unusually productive and bas yielded about 200 tons of a high-grade lead-ore carrying
about 125 ounces in silver per ton and 50 per cent. lead. This ore has
been almost entirely sent out of the count.y for treatment.
On the north face of Lea\Tenworth :Mountain is the Pulaski, a vein
carrying mainly iron pyrites, noted for its value in gold. Specimens
assay as high as 9 ounces in gold per ton, and the mill-runs have been
*I have suffered Mr. Stoelting's remarks on the subject of coinage at Denver to
remain unaltered, lest by substituting my own views I might render him liable to misconstruction at home. I do not agree with him that the actual manufacture of coins
at Denver is requisite in order to secure the practical conveniences desired. Nor do
I think it wise to multiply mints for coinage. There is none at New York; and if the
Denver assay-offiee were empowered to pay coin for bullion (as the New York assayoffice is) the Territory would be quite unconscious and indifferent as to the place where
the coin was manufaotured.-R. \V. R.
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as high as 3 ounces gold with from 30 to 60 ounces in silver. This is a
;
remarkable ore for this locality.
On tile southeastern slope of Leavenworth are the Colorado Central,
Equator, Saco, Star, Gates, Welch, Cross, Jolln Bull, Ni-Wott, l\'Iagnolia, Gilpin, Ilomestake, and Argentine lodes. The last-mentioned
lode carries a pure galena, with from 30 to 250 ounces in silver per ton.
The Gates, now under activ-e development, is located in the vicinity of
the rich belt of lodes that have made Leavenworth ~fountain famous.
The ore is galena, zincblende, and a very rich gray copper. About
twenty-fh·e men are employed in the mine, and this force is being
increased as rapidly as the opening of the mine allows. This lode bids
fair to take rank with the Colorado Central and otuer famous lodelS
of that locality. This part ()f tl1e district has furnished the larger
part of the high-grade shipping ores sent abroad for treatment. Tile
average value of these ores is not only high, but tllC quantity furnished
is at the same time large.
On Brown 1\Iountaiu the .Atlantic, Shin~ly, Brick Pomeroy, Baltimore
Tunnel lode, Seven-thirty, Hercules, Benton, Roe, Old l\Iissouri, Coin,
Brown, Mammoth, Terrible, Silver Ore, Glasgow, and Gunboat have
been worked during the season. The Baltimore Tunnel lode Las furnished a numlJer of tons of very high-grade ore, carrying silver glance
and gray copper, as well as the more common ores of the vicinity. The
Seven-thirty and IIercules have been constantly worked during tila
year, and Lave furnished a large amount of rich ()re. The ores from .
Brown Mountain are mostly 4 ' heavy" ores, carrying galena and zinc·
blende.
On Sherman and Republican 1\Iountains the Bismarck, Saint Joe,
Denver, Maine and Phmnix, Scotia, Corry City, Pelican, Dives, Pay- Rock, Hopewell, and Silver Plume have been in operation during the
year. Til~ lawsuits between the Maine aud Phmnix titles have been in
tlle courts during the entire year, and have very materially interfered
with the proper and continuous workings of those lodes. The Pelican and
Dives have both furnished a large amount of ore. Connection has been
made iu the underground workings of these lodes, and if a compromise
it not effected tile law will be called upon to settle the t.i tle of the property. If once consolidated this would be the best property in this section of Uolorado if not in the whole Territory.
On Democrat Mountain the Po,ar Star, Rodgers, Lucky, and Junction
lodes have been in constant operation. The Polar Star is remarkable
for the large amount of native silver it carries, and this is true to a
limited extent of other lodes in the same vicinity. The ore furnished
is generally of high grade.
In the eastern end of the county the Hiawatha, Hukill, Edgar, Seaton,
Veto, Fairmount, Crystal, Clifton, and other lodes, have been acti\ely
worked during the y-ear. The Hukill is probably the best of these
lodes, having a large cre•ice, with an unusually good pay-streak of ore.
The mineral, iron and copper pyrites, with some galena and zincblende.
carries both gold and silver, and finds a ready market at tile several
smelting-works in the county and at Hill's, in Black Hawk. The Seaton ancl Veto, and other lodes in that vicinity, carry also gold in small
quantities, and yield a large amount of ore. The Fairmount and Edgar
are worked on lease, and furnish ore of good grade, averaging over 3
ounces in gold per ton. The lodes in this section of Cle::tr Creek County
carry generally both gold and silv·er, and while the ore is not as rich as
in the vicinity of Georgetown, it is found in larger quantities.
The general progress througllout tue county has been satisfactory,
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and the prospects for the coming year are highly favorable. The county
is entirely self-supporting, and is also paying a fair return to nearly all
the l~ter investments that have been made in mines within the county
limits.
Appended hereto will be found a brief statement of a few of the more
prominent mines.
Pelican: This lode, situated on Sherman Mountain, about 750 feet
above the level of Clear Creek, and two and a half miles from Georgetown, is probably the most prominent vein now being worked in this
vicinity. The lode strikes nearly east and west, and dips slightly north.
It has a gneiss country rock, and w hereve1; exposed, good walls are
found. The width of the vein has not been fully determined, and it is
almost certain that the so-called Zephyr, Elkhorn, Zillah, and Pelican
lodes are ore-veins in one and the same fissure. This being the case,
the width of the lode is not less than 50 feet in Cherokee Gulch, and
about 25 feet where the Elkhorn alld Pelican come together, 400 feet
west of tunnel No. 1. The Pelican ore-vein is on the hanging (north)
wall, and the Elkhorn on the foot-wall of the cre\rice. The gangue is a
more or less intimate mixture of feldspar and quartz, which in the lower
workings sometimes shows a porphyritic appearance.
The developments are: First, an adit level run on the vein from
Cherokee Gulch, a distance of about 500 feet. Stapes have been carried above this level, and great quantit,ies of very rich ore are taken out.
Second, the Eagle Bird level, 500 feet in length, connected with the surface by a cross-cut tunnel, (tunnel No.1.) 1'his tunnel is about 100 feet
long. At 70 feet from the mouth it cut the Zillah on Elkhorn lode, on
which a 20-foot level was run, and a shaft sunk, connecting with the
Pelkan level, 80 feet below. Third, the Zillah or Elkhorn level, about
30 feet deeper than the Eagle Bird level, and 400 feet in length. Fourth,
the Pelican level, 50 feet below the Zillah level and 480 feet long. This
level is connected with the surface by tunnel No. 2, which is 324 feet in
length. From this level, at a distance of 80 feet west from the tunnel,
a shaft is being sunk, (now 83 feet deep,) and at 60 feet deep drifts have
been run east and west. About 70 feet east from the tunnel a shaft
(now 115 feet deep) is being sunk, and will be -continued to the lm'el of
tunue1 No.2~. This is to be the main working-shaft. It is 12 feet long
by 8 feet wide, and is provided with a· horse-whim. At 60 feet deep in ~
this shaft drifts have been run east arfd west. The west drift has been
connected with the east drift from the west shaft and stoping commenced. The levels are connected by the necessary winzes and shafts,
securing good ventilation and affording means of bringing ore from the
upper levels to tunnel No.2, and thence, by tram, to the surface. Two
more cross-cut tunnels are being driven to cut the vein at 200 and 400
feet deeper than tunnel No.2. Tunnel No. 22- is completed to a distance of about 305 feet, and tunnel No. 3 to a distance of 150 feet. They
will be, respectively, 600 and 900 feet in length. No stoping has been
done, with the exception of a small amount above the adit-level and on
the ore-veins called Zillah and Elkhorn.
The ore-chimneys have a strong inclination to the east. It is impossible to give their lengLhs, as none of the workings have yet been driven
to their eastern boundaries. The main chimney is in the eastern workings, with several smaller chimneys between it and the one developed
in the extreme western end of the Zillah level. The pay -streak varies
in width from a few inches to 5 feet and more in places, with immense
bodies of material carrsing from 15 to 35 ounces of silver per ton. Tbe
ore is more or less intimate mixture of zincblende, galena, iron pyrites,
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gray copper, and other rarer silver-ores, such as stromeyerite and pol~-
basite, ruby sih·er, aud silver glance. The ore occurs in solid veins of
from 6 inches to 5 feet in width. with smallP.r seams and bunches
through the gangue. 1t is hanu-dressed into~-,irst

class . ......... 350 to 500 ounces per ton, (sometimes 850 ounces.)
Second claRs ........ 125 to 150 onnces.
Third class . . . . . . .. 35 to 50 ounces.
At present the ore is shipped to the amalgamating-works just as it
comes from the mine in bulk, and in this condition it averages abom:; .
160 ounces per ton in silver.
The main chimney, as dm·eloped in the Eagle Bir1l level, commences
at a point about 300 feet west of tunnel No. 1, and extends east the
whole length of the JmTeJ, showing an ore-vein of from 1 to 6 inches of .
solid mineral, and fr0m 1 to 2 feet of second-class ore. 'rhe furN1er development of the same chimney in the Pelican level shows the ore-Yein
to commence at a point 125 feet west of tunnel No.2, although there is
more or less ore to be seen nearly the whole length of the level. The
ore-vein increases in width as it is developed to the east, until it reacl1es
in the extreme eastern end of this level, where the main shaft is being
sunk, a width of 3 feet of solid mineral and a proportionate amount of
second-class ote. Nearly the whole gangue matter at this point carries
from 15 to 35 ounces in silver per ton. The third-class ore at this point
is about 30 feet in width and will pay well for concentration.
The main shaft, which is being sunk here, shows a larger body of ore
than any other portion of the mine. The full width of the shaft, 8 feet,
is in first and second class ore; while in the <I rifts being dri ,-en from
this shaft at a depth of 60 feet both east and west, the solid mineral is
fi'om 2 to 4 feet, and the second-class ore from 2 to 6 feet in width. 'rhe
ore-,-cin seems to improve in this east drift, now 125 feet long. One
place near the present terminus of this drift has fully 5 feet of solid
mineral.
'The ore-vein called the Zillah lode is developed by the Zillah le,-el,
over 400 feet in length, showing an ore-vein of from 1 inch to 6 and 12
inches. The average width may be safely put at 8 inches. In some
places pockets 4 feet in width ha\e been foun<l. According to actual
measurement about 1,400 fathoms of ground have been worked out in
drifts, shafts, and stopes. The ore from this ground has yielded a gross
sum of $664,303, with $50,000 worth on the dump. Mining expenses
have been $224,434, leaving a net profit of $439,869. The number of
men employed averages about 70, of whom 30 have been taking out ore.
All the above figures are up to October 1, 1873. Careful measurements at that time gave 4,400 fathoms of ground exposed. Deducting
one-fourth, we have 3,300 fathoms of rich ground, the gross yield of which
will be about $1,683,660
Terrible lode: This mine, which was among the first to gain reputation
in the district, is situated on Brown Gnleh, 600 feet above Brownville.
The main location is owned and worked by an English company, and
the eastern en<l by au American company. The lode has an east and
west course and dips 270 north. The width of the vein between \Yalls
is not definitely known. The ore-vein averages through the whole mine
4 to 5 inches, with frequent places 12 to 15 inches wide. At the tunnelcrossing the gangue is 22 feet in width, with no north wall fonud.
Smaller streaks are intermixed through the gangue. The mineral consists of galena, ziucblende, and pyrites, with ruby-silver, gra.y copper,

296

MINES .AND MINING WEST OF THE ROCKY MOUNTAINS.

native silver, polybasite, &c., the zincblende predominating. The lode
is ·developed to a depth of 4tW feet from the surface, and 400 feet
west and 300 feet east from the tunnel, which cuts the lode at a depth
of 300 feet. .About two years' stoping-ground is exposed. The oreshoot pitches weEt. The mine has produced in the past year ore to
the value of about $115,000, (coin,) the larger part of which has been
shipped to England. The ore as mined is brought to the surface
through the tunnel, and is there hand-sorted to a certain extent. 'l1he
third-class material, after washing, is sent by an iron cable tramwa,y
to the foot of the hill, where it is jigged ami separated iuto several
graues, one of which (the iron pyrites) carri(ijl from 1 to J ~ ounces of
gold per ton. There are now on hand about 3,000/ tons of third-class •
rock, which will be concentrated during tlle coming summer in the concentrating-works now in process of erection. The richness of the ore has
increased as depth has been gained, and is now nearly double what it
was in the surface-workings. Since the commencement of operations
by the English company in May, 1870, the total yield of the mine has
been $366,175. The average number of men employed in the mine
during the year has been 28, in addition to which a number of men bave
been engaged in jigging ore, &c. There are now twenty men opening
ground and fourteen back-Rtoping.
Colorado Central: This lode, which was discovered late in the year
1872, lJy V-.7. P. Linn, is in the immediate dcinity of the Equator lode, on
Leavenworth Mountain. The J\lfarshall tunnel llad previously cut tbe
Yein, (known as tunnel lode No.5,) but had not done anything towa1d
its development. The lode is opened on the surface by the Discovery or
Weaver shaft, the McCoy, Shea, and Reed shafts. It is of an enormous
size, being in the Weaver shaft more than 70 feet, cross-cuts having·
lJeen run to that distance without reaching any walls. \/\There cut by
the lVlarshall tunnel the lode is 22 feet in width. The ore occurs in irregular pockets and streaks throughout the whole gangue-mass, and consists mainly of galena and zincblende, with occasional streaks of gray
copper, often as wide as 3 inches, and carrying as high as 40 per cent.
of silver. Streaks of silver glance 1~ inches in thickness have been
found. In the vVeaver Discovery shaft the solid rock was struck at a
depth of 40 feet, and very rich ore was struck not only in the bed-roek,
but also in the vein immediately where struck. Tllis pocket extends
alon-g the vein about 200 feet, and has furnished a large amount of very
rich ore. Considerable work bas been done in the way of opening the
lode at lower depths, and a number of ore-veins have been there exposed. Yet the product of this pocket alone during the year 1843 (to
December 15) was 2472- tons, with an aggregate value of 84:,589 ounces
of Rilver, being an average of 347~ ounces per ton. The first-class ore
mills from 800 to 1,600 ounces per ton, the second class from 200 to 600
ounces, the third class from G6 to 175 ounces, and selected ore from
2,570 to 4,225 ounces per ton. The McCoy shaft is 200 feet east of the
Discovery shaft, and is on the ground of the Marshall Mining Company. The shaft passes 45 feet through ''slide,'' and then 155 feet on the
vein. A cross-cut tunnel, known as the Robinson tunnel, cuts tile lode
at a depth of 114 feet. In order to facilitate mining, a shaft 300 feet in
depth is being raised from the Marshall tunnel, (now lacking but 35
feet of completion.) Drifts will be run every 60 feet after connection is
made between the Robinson tunnel level and the J\1arshall tunnel. This
part of the mine has produced about 225 tons of ore, with an average
assay value of 270 ounces, for which $71,000 in currency was received.
The 8hea shaft is 170 feet wes.t of the discovery shaft. It is 50 feet
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deep, and has produced some ore. The Reed shaft, 300 feet west of the
Shea shaft and 100 feet deep, had reached, up to the end of the year, no
pay-rock.
The Coldstream : This mine is on the Maine lode, and has been
described in former reports as the Maine. Mr. Glenn, the proprietor,
has been much impeded in his operations by the unfortunate litigation
with the owners of the Phamix, into the merits of which I do not care
to enter here. The Coldstrea.m mine was, by the most recent accounts,
looking uncommonly well. The Maine lode, as shown in the upper level
of the mine, has a very regular course of about north 68° west true,
and a uniform dip of 450 north, as observed at numerous points iu the
mine. Near the surface this dip is 8maller, that is, more nearly horizontal. The north or hanging wall is distinctly defined; but on the other
side the vein gradually disappears in the foot-wall, without a distinct
line of separation. The country-rock is gneiss, sometimes altered into
quartzite, (locally termed porphyry,) and coursing nearly northwest and
southeast. The vein carries ore everywhere, "frozen," or firmly united
to the banging-wall, without clay partings or selvages, and varying in
width from a few inches to 3 feet and upward in the wider places. It
is de\Teloped by several shafts, adits, cross-cuts, &c., many of which
have been located for prospecting purposes, or for their bearing on the
disputed title. Some ha-ve never reached the lode, and only serve to
demonstrate where it is not; others have reached it by virtue of desperate and tortuous cross-cutting. At the bottom of the discoveryshaft, 65 feet deep, the ore is 8 to 10 inches wide, and continues 25
feet east of the shaft, the different cl~sses assaying respectively 88, 117,
132, and 20! ounces silver per ton. The mineral is mainly galena and
zincblende, the latter often predominating. West of the discovery the
veiu is opened for 225 feet,* by a level. At 70 feet west, a large pocket
of low-grade ore 3 to 5 feet thick, was struck. At 125 feet west another
pocket, 10 inclles to 2 feet thick, was passed through. Assays ga.\'e 150
to 800 ounces per ton ; and 50 feet farther west the level entered a
pocket 1 to 6 feet thick and 40 feet in horizontal length, assaying 88 to
73~ ounces per ton. The ore in this level has been very zincose, carrying an a\Terage of 25 per cent. of zinc. On the second level from the
bottom of the Disco\Tery sllaft, about 260 feet of drifting has been
done, and this work is still going on east and west in ore. The main
shaft is progressing tiowmvard, and 120 feet west of it a winze is beiug
sunk to open level No.3, 65 feet below No.2. I believe tlle litigation,
which is still in progress, has prevented stoping, or, at least, the sale of
ore.
BOULDER COUNTY.

The mining industry of this county has advanced materially during
the last, year. The older camps have advanced steadily and many new
discoveries have been Il!ade.
I have been favored with the report of Mr. Lawrence Thompson, territorial assayer, at Boulder City; and the following is mainly from his
pen.
In gold and silver mining throughout Boulder County, and the adjaceut miueral region northward, greater progress bas been made than
during any precetiing year. This decidedly favorable change may be
attributed in part to the profitable operation of mines \'i'hich had pre"These figures, obtaineu in the early spring of 1874, are here substituted, during the
publication of this volume, for those \Yhicb I gained by a personal examination of the
mine in June, 1873.--R. W. R.
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·dously been opened, and in part to the beneficial influence of the change
made in the mining laws by the last Congress, tending to make availabl'e abandoned claims and to encourage the application for patents on
mining locations-thus settling titles and recalling old claimants to
neglected properties.
Among the events meriting special mention is the establishment of
the mining camp known as Sunnyside, near the bead-waters of the
:Four-Mile Ureek, in Boulder County, in the center of a cluster of lodes
yielding free gold-ores, not till this year known to exist in that section,
which promise to add much to the bullion product of the county.
Much exploration has also been done along the eastern base of the
mountain-range, overlooking the Boulder Vattey, from Cariboo northward. Some valuable discoveries, especially of rich galena-ores, have
been the result. A number of roads are being constructed to make
these high and remote sections accessible to mining enterprise. Also,
northward from Ward district, toward the South Fork of the Saint Vrain
Creek, the mining area is gradually extending. 1\fuch prospecting has
been done, and many newly discovered veins of gold and silver are
opened in the older mining districts of Boulder County, particularly
on Gohl Hill, and in the Four-Mile district, greatly stimulating mining
and raising the value of property in those sections. A number of metals have been discovered in various combinations. which heretofore
were not known to exist in the county. Bis~nuth :has been found in
combination with sil\er, 'in the Los Animas lode, Four-Mile district,
twelve miles westerly from the town of Boulder, and indications of its
presence exist in other veins in the vicinity. vVithin the year tellurium. combined with silver and gold, forming the richest ores of the precious metals known in nature, bas also been found in a number of mines
besides the Red Cloud on Gold Hill, where its presence was first made
known. · The belt of tellurium-bearing veins is found to extend from
the Gray Eagle lode on the north side of Left-Rand Creek, in,:a southerly direction oYer Gold Hill to the Forrest mine on Four-Mile Creek.
As the result of the profitable working of tlw mines in this pa.rt of the
country, the year shows an increase in the production of ore. The additional machinery now being· erected and nearly completed at the Oariboo Silver Mill at Middle Boulder, doubles its capacity, making it 36
tons per day.
A new gold-mill has been established in the Sunnyside district.
At the Chlorination Works, on the Ni-Wot Hill, in Ward district,
successful tests of the adaptation of the Plattner process for the treatment of the snl]Jhuret ores, characteristic of the mines in that section,
have been made.
Arrangements are perfected and material is being put on the ground
for the erection, early next season, of smelting-works near the town
of Boulder for the treatment of the gold and silver ores of the tributary regions.
Gulch and placer mining is conducted more systematically and according to better methods than heretofore, and bas consequently been
enlarged and successfully prosecuted during the past season. The beu
of the Four-Mile Creek has been claimed for mining purposes all the
way from its mouth to its source, and to facilitate washing it for golu
an expensive ditch, three miles in length, has been constructed to
turn the water of the North Boulder Creek into the first-named stream.
Another important mining-ditch has been made, ext,e nding from the
South Fork of the Saint Vrain across the Left-Hand Creek, anu
thence, by a canal formerly constructed, to Gold Hill. It is designed
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to provide an ample supply of water for use in the gulch and placer
mining of Gold Hun and vicinity. It is quite impossible to obtain
accurate accounts of the amount of gold washed from the bed of
creeks and placer-workings, since so large a part remains in private.
hands or is sent east by private conveyance. Moreover, many parties
operating in both gulch and lode mining, from motives of policy or
delicacy about disclosing matters of private finance, are reluctant to
communicate the information desired.
Within the year gold and silver ores from Boulder County have
been shipped to a limited extent, some to the ore-markets of foreign
countries, some to the furnaces of the East, some to the recluction·works of Denver, Golden, and Black Hawk. But the bulk of the
Boulder County ores has been worked in home mills, in the Cariboo
Sih·er l\Iill, or in the mills used for the treatment of the free goldores situated farther north. These ores worked at home and abroad
are mostly the result of operations in mines of established value conducted for pro.fiL; but in some instances ores sent to market are designed simply to test tlle value of the rock in' bulk as the work of development progresses.
In Grand Island district the Cariboo mine bas been soW to a Dutch
company for a very high price, in which the mill at l\1iddle Boulder was
included. New developments in deVth in the Cariboo are favorable.
A tunnel is being run on the north slope of the mountain, to tap the
vein. Of other mines, in which good ore has been regularly found, the
Sherman and No-Name are the principal ones. In the latter an extremely
rich chimney of native silver and chloride of silver has been discovered,
and at last accounts the mine was in the market at a high price.
The total product of Boulder County for 1873 was about $390,000.
SUMMIT COUNTY.

Since my last report there bas been but little change in mining affairs
in this county. 'rhe various placer mines of the county continue to be
worked, but with a slightly diminished force as compared with the previous year. .An increased interest in lode-mining is to be noticed, and
a considerable amount of prospecting has been done in various parts of
the countv.
The erection of a smelting-furnace in French Gulch has turned some
attention towards the galena lodes in the vicinity of French and Illinois
Gulches. If the operations of the furnace prove successful, and a demand for galena-ores springs up, there is no reasonable doubt that the
large lodes of such ores already known to exist in that locality could
he worked with profit, furnishing winter ernplosment for the placer
miners.
The season bas been only a moderately good one for the county. The
practice of boorningf• h:::Mil permitted the successful working of poorer
ground than has been before worked in the county.
The large ditch of Fuller & Co., to carry tbe water of the South Swan
to the Georgia Gulch country, is as yet unfinished, and :1. large amount
of ground, that will yield a fair revenue with a proper supply of water,
remains unworked. · The population of the county does not exceed 350,
the larger part of whom are engaged in placer-mining.
"A rn<1e form of hydraulic mining, in which a torrent of water, obtained by the accumnla,t,ion of smaller supplies, js suffe1·ed to escape from the reservoir at intervals.
Details of the arrangement. of gates, &c., are given below.-R. W. R.
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The production of the county for the past year has been as follows:
Placer gold, going to Denver .................. - ~ .......... $75, 000
Placer gold, going north to Union Pacific Railroad*.......... 26,000
Ores sold. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5, 000
106,000
The different placer claims in the county, more fully described in last
year's report, will be briefly reviewed.
On the Upper Blue River and in Hoosi8i' Gulch, Bemrose & Co. and
others have mined during the short 'season, (the altitude being over
9,500 feet above sea level and the supply of water scanty,) and have realized remunerative returns.
Next below, and al>Out two miles above (south of) Breckenridge, is the
claim of.Mr. McLeod, which bas been worked to a slight extent during the
summer. Below the McLeod claim is the ground owned and worked by
Fuller& Crome. This olaim is on a Blue River bar, the bed-rock is comparatively shallow, and the pay good. Messrs. Fuller & Crome work
four men during the season, and during the low water df the fall months
work in the bed of the river. Silver nuggets are found in this part of
the Blue River, some of which have weighed as much as 1~ ounces.
Immediately wegt of Breckenridge is the booming claim of Messrs. Jones
& Greenleaf. This claim employs two men, with good results, in ground
that previous to the introduction of the booming process could not be
successfully worked. Below Breckenridge and on the west side of the
Blue Hiver is Iowa Gulch, owned bv Adams & Twibell. This is also a
booming claim, and one that has yielded well. Under the old system
of working the ground scarcely paid expenses. T\\o men are employed.
tlust above the mouth ofTen-MileCreek, grouud is bei'ng opened by Izzard
& Co., but no returns will be realized until next year. Below the mouth
of Ten ]\'file, and emptying into Blue River, is Salt Lick Gulch, which ernploys four mendtu\ng a season, which is longer than the rest of the county
usually enjoys. Tlie ground is good and water abundant. The yield during the past season has been about 1 ounce of gold per day per man. On
the east side of the Blue, and immediately above Snake Hiver, are Soda
Gulch and its tributaries. This ground yields at least $5 a day to the
hand, but is sadly in need of more water. There is a very considerable
area of side-bill ground around this gulch which would pay well for booming, if water was brought to it.
The Springfield Mining Company, working on the east side of the Blue
River, just below Breckenridge, is running two flumes, and employs four
men. The pay is good.
In French Gulch, about the same amount of mining has been done as
in former years. In the upper part of the gulch, Cobb & Co. are running six flumes, employing twenty-four men. The ground is somewhat
spotted, but where pay is found, it is rich.
Calvin Clark, next below, is running a flume in the gulch and also a
boom on the side-bill, in both of which be has good pay. Water is somewhat sc'arce.
The McFarland claim, next below, has been wor~ed during a part of
the summer, and has yielded about 2- ounce per day to the man. If work
*This is the product of new diggings at the base .of Hauser's Peaks, in the extreme
northeastern part of the county, near the 'Vyoming line. The total product of the
county is given by the Georgetown Mining Review (good authority) at $111,000; but,
with the concurence of the editor, Mr. Van ·wagener, I haYe transferred $5,000, the
product of the Gunnison River diggings, from this county to Lake County, where, acc.ording to Hollister's map, these diggings l'ie.-R. W. R.
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bad been commenced during the flush of the water, in the early summer,
tile returus would have been much larger. The ground of the Badger
Compauy (a DenYer organization) comes next. Bed-rock has been
struck in this claim at a depth of 25 feet, and good pay found.
In Nigger Gulch, a tributary of French Gulch, a boom has been in
runuiug order for a short time during the season. Ten men have been
employed, with fair results.
On Stilson's Patch, on the west side of French Gulch, Messrs. SiRsler
& Mower and Mr. Hangs have been working, by the hydraulic method,
and realizing about $6 a day to the hand. Next below is the ground of
the Blue RiYer Mining Company, employing six men, and in good pay.
Immediately below, and at the mouth of French Gulch, is the General
Grant flume, employing four men and yielding about $6 a day to the
man.
In Georgia Gulch, 1\ir. Hitchcock and Messrs. Iverson & Furth are
working on good pay. Eli Young & Co. are running a bed-rock flume
up the Swan Ri\er, with the intention of reaching bed-rock below the
mouth of Georgia Gulch. This is a good enterprise, and has been
steadily pro~ecutedfor several years. Bed-rock has not yet been reached,
although the ground now pays expenses. It is highly probable that this
flume will rlen'lop some exceeclingly rich ground, a,s it will drain the
mouth of Georgia Gnlcb, once the richest placer-field in the county.
In Galena Gulch, Messrs. Hiland and Twibell & Co. are mining with
fair results. Between Delaware li'lats and Galena Gulch is Strogsdale's
Patch, owned and worked by St.rogsdale and Twibell. This is the best
placer-ground in the county. The yield will average fully 1 ounce per
day to the man. Five nien were employed during the past season.
A. Delaine, at Delaware .l:!'lats, has empl oyed three men during the
season, and realized about 2- ounce per day to the man.
'I:n Gold Run mining has been steadily carried on during the season.
\Valker & .Majors haYe employed three men, the pay being 2- ounce
a day to the man. Moffat & Canfield, three men; pay, $7 a day.
L. Peabody, six men; pay, $7 a day. Tiffin Mining Oompany, five
men; pay fair. J. Nolan, three men; pay fair. G.l\iumfor<l, five men;
pay, $7 a day.
Booming.-:;-'Ihis method of mining poor placer-ground is rapidly coming into favor in Summit County. In Mayo, Nigger, Lomax, and Iowa
Gulches mining is carried on in this manner with remunerative results,
and it i8 highly probable tbat other localities will also adopt this process. rrhe introduction of the" self-acting gate," whereby the opening
and shutting of the gate of the reservior is made automatic, leaves
scarcely any further economy to be introduced into this method of mining. The self-acting gate now considered the best, consists of a waterbox suspended in guides, the rope from which passes over two pulleys,
one of 12 feet and one of 5 feet, to the lower edge of th~ canvas gate,
(barred with strips of iron or 2-inch timber.) When the water in the
reservoir reaches the proper height, a small flume conducts it to the
box, which, when full of water, has weight enough to roll up the canvas gate at the bottom of the reservoir from the bottom, allowing the
water in the reserYoir to issue through a gate, (generally 4 by 6 feet in
size.) By the time the reservoir is nearly empty, the water in the
weight-box has discharged itself througil holes made for that purpose in
the bottom, and a weighted arm on the second pulley drops the gate to
its place, where the pressure of the water iu the reservoir keeps it in
place, water-tight. One man is now considered ample force to run a
boom, and his duties consist mostly in clearing timber from the ground
to be worked, and in breaking tile larger bowlders into sizes small
"
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enough to go through the flume, which is usually 4 feet wide, with a
grade of 1 foot in 12. The use of a boom permits the working of ground
that could by no other means be made to pay. The experience of the
Summit County miners g·oes to prove that, notwithstanding the large
amount of water used, and the velocity with. which it rushes through
the flume, the gold collects readily in the upper boxes of the flume, in
which mercury is generally placed. Booming may be consi<lere<l as the
best labor-saving invention introduced into the country of la~;e years,
aud while it is not adapted to all placer-claims, it permits the working
of claims that would otherwise be \alueless. The following diagram
illustrates the contrivance :

G
Fig. l.
E

Fig . 2.
Fig. 1. Sectional view.
A. Water-box.
B. First pulley.
C. Second pulley.
D. "\<Vcighted arm.
E. Flume.
F. 'Vnter-fiume to water-box.
G. Reservoir.
II. Gate.
Fig. 2. Gate open.
Fi:;. 3. Gate closed.
Fig. 4. Gate closed. E'ront view.

r
Fig. 4.
J

Lode-mining.-Aside from the work done in the Snake River mines, but
little lode-mining has been done. The Vanderbilt, a free-gol<l quartz
lode in the quartzite on the Upper Blue, bas been worked a little but no
ore has been treated. Arrastras will probably be erected during the
coming year. The ore is rich and of a character easil.v treated, and good
working results are therefore to be expected. The Hunter, east of
Hoosier Gulch, has been worked during a part of tlw summer. Tile ore
is of good quality, and will mill about 200 ounces in silver per ton.
The Cincinnati lode, on _Mineral Hill, French Gulch, has been opened
by Messrs. Sears & Conant. The lode has been traced for about 900
feet on the surface, and the deepest shaft is now about 40. feet. Two
hundred tons of ·mineral are on the various dumps, and the ore-vein,
wherever opened, shows from 2 to 16 inche~. The ore is a clean, coarse
galena, free from zinc, and carries from 30 to 40 ounces of silver per ton.
A reverberatory furnace has been erected in French Gulcll, and a few
pigs of lead have been made. It is proposed to erect a shaft-fur nace for
the treatment of this and ores from neighboring lodeR.
Some work has been done on lodes around the head of Illinois Gulch.
The ore is g·enerally a pure galena, mixed with sulphate and carbonate
of lead, assa_ying from 40 to 700 ounces in silver and from a trace toG
ounces in gold per ton. The lodes around Breckenridge almost all carry
galena, (and its oxidize(l products,) with traces of copper. The size of
the veins is good, and the ore yaries in ntlue from 10 to 700 ounces in
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silver. The erection of smelting furnaces at or near Breckenridge, where
water-power could be obtained, would do more for the de\·elopment of
the mineral resources of the Blue River country than anything else that
could be devised. The supply of timber for both lumber and fuel, is
ample, and good clay for bricks is close at hand. The ores to·be treated
are of a fair average value, and of a class to furnish a pig-lead of purity,
containing from 100 to 500 ounces of sih·er and considerable golrl per
ton. The supply of ore would be ample for at least one 10-ton furnace.
In the vicinity of Montezuma much prospecting bas been done, and
some ore shipped to Georgetown. · The mill of the St. Lawrence Company is not J·et in order, and work bas ceased on the mines for the winter. On Bear Creek the Boston Silver Mining Association is still working on the cross-cut tunnel to strike the Comstock lode at a considerable
depth.
At the bead of Decatur Gulch, about three miles from Montezuma,
several valuable lodes have been opened. The Revenue, Star, and Congress, carry gray-copper and galena ores, and the Treasure Vaults and
others yield what is supposed to be a new ore, containing bismuth, sulphur, and silver. The gray-copper lodes have received most attention
and development. The ReYenue has three shafts GO, 38, and 60 feet in
depth. Work will be carried on in this and the Congress lode during
the winter. The Revenue shows from 3 to 18 inches of solid ore, which
is of good quality, and mills from 100 to 450 ounces per ton, tlle firstclass ore carrying also 10 per cent. of copper, and the second-class ore
over 50 per cent. of lead.
Of the bismuth-bearing lodes but little can yet be said. The pure
ore assays from 6,000 to 7,000 ounces in sih·er per ton and contains 40
per cent. of bismuth. The ore, which shows a slight tendency toward
tr~stallization, is intimately mixed with well-defined quartz crystals.
Comparatively little work lias been done on these lodes. Tlley are
situated immediately on top of the range and were discovered late
in the summer of 1873. These, as well as the gray-copper veins, are on
the maiu range, at an elevation of fully 12,000 feet above tlle sea-level,
and are partially in Park County, the veins crossing the range diagonally. The district (Geneva) is a new one, and bids·fair to be a flourishing- mining camp.
·
vVith the completion of a railroad into South Park, which would give
the Summit County section of the Territory freights at reduced rates,
and with the successful working of a smelting-furnace at or near Breckenridge, there can be no doubt that Summit County would rapidly increase in population and wealth. At present, howeYer, with only placermines at work, and these only during tlle summer, the progress of tlle
county is far from satisfactory. The resources of the county in the
form of placer and lode mines, coal, agricultural, and grazing land, are
ample for the support of a large population, and the amount of land on
tlle streams in the no~hern and western pM't of the county, suitable
for cultivation, is much larger than is generally supposed.
Some work has been done during the past summer at what are knmYn
as the Hanze'8 Peak gold mines. This placer-camp is situated bet,-veen
Elk and Snake Rivers, and is within ten miles of the Wyomiug boundary-line. The area of the ground. known to contain gold is about 3,000
am·es. The gold is "shot" gold, found on a sandstone bed-rock, and i8
worth $15 per ounce. About thirty men have found employment there
unriug tlle summer.
l\lention was made in last year's report of the coal-lands of Summit
County. They are on the divide between Elk and Bear Hivers. Tlw
coal-veins are numerous, and, at the outcropping, from 10 to 15 feet iu
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thickness. They underlie sandstone which is about 150 feet thick.
'l'wo qualities of coal have been found. The first and most abundant
is a bard lignite. The other is of dull color and brownish streak, and
leaves a red ash when burned. This last bas been pronounced to be
albertite.*
The outlet for this part of Summit County is to some point on the
Union Pacific Railroad, and it is probable that permanent settlements
will be made during the coming summer in the valleys of the Elk, Bear,
and other streams. This once accomplished, the unrivaled grazing facilities of the valleys of the Blue and other streams will resnlt .in the
speedy settlement of that portion of the cou~y by stock-raisers.
PARK COUNTY.

The bullion product of this county shows an increase over that of
last year. This is largely due to the great activity in placer-mining,
many hundred acres of new ground having been opened during the
year in the South Park and elsewhere, while, at the same time, the older
claims have been successfully worked as heretofore. A considerable
share in the increase is, however, owing to the erection and successful
work of the two smelting-works which have been built in the Park.
The one at Dudley, on the Upper Platte, at the foot of Mounts Lincoln ·
and Bross, was erected by Mr. Edward D. Peters, jr., mining engineer,
and I am indebted to this gentleman for notes in regard to the works
and the operations during the year.
Before the works were built it was the common belief that large
amounts of lead-ores could be secured in the vicinity, especially from
the Horseshoe mine. As the rich silver-ores from Lincoln and Bross
contain a great deal of lime, heavy spar, and also considerable galena,
l\1r. Peters thought that, taking all the circumstances together, it would
be best to erect a blast-furnace, as ores of the above description, together
with ores rich in lead, can be most advantageously treated in such works.
The furnace erected was a square one, 10 feet 6 inches high, from
the tuyen's to the charge-hole, and 36 by 42 inches in section at the
tnyeres. Of the latter, three, of 1~-inch nozzle-diameter, were originally insertell, and a No. 7 Sturtevant blower, giving, at 2,600 revolutions per minute, about -!-inch pressure of mercury, furnished the blast.
Subsequently the number of tuyeres was increased to six, and the results were llighly beneficial.
Tbe~e works were finished in November, 1872, and commenced smelting in December of that year. But as no adequate supply of lead-ores
could be obtained, it was decided to produce copper matte, and ship it
abroad for separation of the metals contained in it. This plan was
adopted with much reluctance by Mr. Peters, as the large amount of
sulphate of baryta, which the ores at his disposal contained, was certain
to preYent the production of a very coneentrated matte at the first
smelting.
Three dis tinct varieties of ores were at Mr. Peters's disposal at the
time: 1. The largest quantity came' from tbe limestone formation of
Lincoln and Bross Mountains, containing the following elements, in about
the following proportions: Sulphate of baryta, 55 per cent.; carbonate of
lime, 20 per cent.; silica, 20 per cent.; sulphide of lead, 5 per cent., and
assaying ahout 140 ounces per ton in silver. 2. Copper-ores from the
* Which, j ndging from its description, it certainly is not. Albertite bas a brilliant
luster, give:s no streak, leaves almost uo ash, and does not occur in beds-a tolerably
clear case of mistaken ident.ity.-R. vV. R.
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porphyritic belt in Mosquito district, containing, approximately, sulpburet of iron, 20 per cent.; copper pyrites, 20 per cent.; zincblende,
25 per cent.; silica, 20 per cent., and sulphate of baryta, 15 per cent.,
and assaying 30 ounces in silver and 2 ounces in gold per ton. 3. Ores
from the quartzite formation underlying the limestone of Buckskin district, containing· silica, 70 per cent. ; sulphide of lead, 10 per cent. ; sulphide of antimony, 10 per cent.; zincblende, 10 per cent., and assaying
18 ounces in silver per ton.
The only material to flux charges made ont of these ores was iron pyrites from the Phillips mine in Buckskin Gulch, containing 75 per cent.
of sulpburet of iron and 25 per cent. of gangue, consisting of silica and
sulphate of baryta. This ore assayed about $6 per ton in gold, and cost
$10 delivered at the furnace. It was roasted in open heaps at an expense of $2 per ton. The only fuel at the disposal of the works was
charcoal burnt from spruce, which was delivered at the stock bank for
15 cents per bushel of 2,650 cubic inches. It weighed only 11~ pounds
per bushel, and contained 18 per cent. of moisture and 2 per cent. of
ashes, while 30 per cent. was lost by screening and handling. It was
capable of reducing only 24 parts of lead oxide to lead. It is clear that
this coal was, all things considered, about the poorest and most expensive fuel which could be used for such work.
The usual method of preparing and blowing in the furnace was as follows : The hearth and foreheartb were packed with a mixture of two
parts of ground charcoal and three parts of clay, which was :firmly
tamped in with tamping-irons. The c:t;ucible was cut out so that its
deepest point was in front, where the tap-hole was located. This was
18 inches below the le-vel of the tuyeres. From here the bottom of the
crucible ascended rapidly toward the back wall to within 8 inches
below the tuyeres. The crucible was dried thoroughly for several days
by means of charcoal brands, and, last of all, an 8-inch breast of common
red brick was put in and secured by wedging. After this the furnace
was gradually filled to the throat with good charcoal, great care being
taken to keep it free from stones and earth. As soon as the flame came
through at the throat a very light blast was put on, and six shovels of
slag (19 pounds each) were charged, alternating with 18 scoops of charcoal (4~ pounds each.) In about an hour and twenty minutes the slag
sank to the tuyeres, and, if it appeared perfectly liquid, the charge was
gradually increased, until in about eight hours a burden of sixteen shovels of slag was obtained. If the slag then continued perfectly liquid,
running over the lip in a free stream, two shovels of slag were replaced
by ore, and this substitution of ore for slag was continued from time to
t.ime, until on the second day the furnace reached its regular burden of
.250 pounds of ore to 80 pounds of charcoal. But this proportion could
never be retained for a long time, the poor quality of the charcoal causing very frequent irregularities. The working of the furnace bad, therefore, to be watched very <Mrefully, and required regulation by means of
alteration in the quantity and quality of the ore-charges. ·Usually the
charge was of such a composition as to produce a slag of the following
composition:
Per cent.

Ba 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Oa 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fe 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Si 0 3 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .• • • • • • • • • • • • • • •
Ba S, Zn S, Oa S. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .

34
18
15
25
8

100
20 M

306

MINES AND MINING WEST OJ<, THE ROCKY MOUNTAINS.

It is seen that in this slag the baryta is the principal base, and that
from the nature of its composition it must have a characteristic earthy
appearance. On account of the excess of baryta, the slag was extremely
liquid, and in spite of its high specific gravity, it permitted a perfect
separation of the metal.
The furnace always did its work best under the following conditions:
the heat had to be kept low, the blast light, and the ore bad to be
charged immediately over the four back tuyeres, so as to leave an un·
burdened column of coal in the center and front of the furnace; the
throat had to be kept dark, the "noses" also dark, and about 6· inches
in length. Under these conditions the slag W!ts thin and ran freely; the
furnace smelted about 9 tons of charge per day, and there was no difficulty found in making blasts of thirty days' duration. The average
length of the campaigns for the year was twenty-one and a half days.
On the whole, there was no difficulty in using this method of beneficiation as far as the smelting proper is concerned, but a very serious drawback resulted from the presence of the large quantity of heavy spar in
the ore. By far the larger part of the sulphuric acid in this mineral was
reduced to sulphur, which, combining with the copper, lead, silver and
a large part of the iron, formed a very great proportion of matte, so that
on an average it took only 5 tons of ore to make one ton o:t:matte, which
of course was not very rich. This matte had to be crushed and calcined
in a reverberatory furnace, and then smelted a second time with the addition of 15 per cent. of quartzose ores, yielding finally a regulus assaying 30 per cent. of copper and 900 ounces of silver per ton. This was
crushed, sacked, and shipped to Germany for separation. 'rbe slag from
the concentration smelting was very basic, containing about 60 per cent.
of iron. It was very welcome as a valuable flux for the ore-smelting.
In ~t\.ugust, 1873, it became certain that no large quantities of leadores would ever be available from the vicinity of the works ; and as the
ores containing so much baryta could not be cheaply roasted before
smelting, Mr. Peters decided to erect a reverberatory smelting-furnace
to be used instead of the shaft-furnace. This furnace bas a hearth 15
feet 6 inches long and 9 feet 6 inches wide, and was completed about
September 10. It bas been running up to the end of the year without
interruption, smelting 8 tons of ore per day, with a consumption of 9
cords of mixed pine and spruce wood, and meeting fully the expectations of the metallurgist. The concentration of the matte in this furnace, where there is not a reducing but an oxidizing atmosphere, is
very satisfactory considering the ores to be treated. One ton of matte
is now obtained from 10 tons of ore, and the regulus assays from 1,000
to 1~500 ounces of silver per ton. Notwithstanding this high grade, the
resulting slag assays only from 4 to 6 ounces of silver per ton.
In another part of this report will be found a very interesting paper
by Mr. E. D. Peters, jr., in which his comparison of. the shaft-furnace
and the reverberatory processes for such ores as he has to treat, shows
satisfactorily that the course adopted by him was the right one.
Toward the end of the year the D~1dley works ceased shipping their
regulus, owing to the high rates of freight and the great discrepancies
in assays. From that time on the silver and the greater part of the
copper have been separated at the works by a modification of the Patera process. About 93 per cent. of the silver contents of the matte
and 80 per cent. of the copper are extracted, and the residue, which contains the gold, is returned to the furnace as a flux. When, in the
course of a repetition of this process, the gold has so accumulated in the
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matte as to reach 200 ounces per ton, it is intended to extract it by
means of chlorination.
The production of the smelting-works at Dudley during 1873 was as
follows:
Currency.

Silver ....................... ___ -- . _.......... __ . __ .... . $102,756
Gold . ................................................. _
8,549
Copper ..............................•............ ___ .. .
2,359
7,520
Lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . - .. - - . - .. - • - - - - - 121,184

==========

Estimated coin value, (gold at $1.12-!)..... . . . . . . . . . . . . . . . . $107, 719
Professor Hill has put up smelting-works at Alma on the same plan
which was followed at his works in Black Hawk, and has been running
them successfully during the greater part of the year.
The production of ore in the mining-districts near the two smeltingworks mentioned has been, as near as can be ascertained, about 1,800
tons, for which an average of $120 per ton was paid, making a total of
$216,000. The Moose mine on Bross Mountain still furnishes the most
high-grade ore, and has now considerable reserves in sight, but the Dolly
"Varden, Hiawatha, and sev-eral others have also been very successful.
Altogether, Lincoln and Bross Mountains have done far better this year
than was expected in the spr-ing. In Buckskin Gulch the production
has fallen off somewhat, but from lack of capital rather than of good
mines.
JJiosquito district promises well for the future, rich discoveries of native silver having been made late in the fall. On the whole, the outlook for the quartz-mining interests of this part of Park County is very
encouraging.
In the northern part of Park County much work has been done in
Hall Gulch and vicinity. This valley is located on the stage-route from
Denver to Fair Play, about sixty miles from the former place. The work
here was mostly done by the Hall Valley Silver-Lead Mining and Smelting Company, (limited.) The company has expended a very large
amount of money in opening its mines, building an excellent tramway
about four miles long, and in the erect.i on of a saw-mill and dressing and
smelting works. Most of the company's mines are located high up in
the gulch, above the works, and on the south side of the valley. The
veins are all parallel, and cross a very high mountain diagonally, so that
they can be easily opened by adit-levels. The company has taken advantage of the natural facilities and has opened most of its mines extensively by running m::w y adits at different levels on the veins. The principal mining work bas been done on the Leftwick, Whale, and Cold
Spring. In the first m~tioned the vein was opened, at the end of the
year, by six levels and a small discovery-shaft on top of the mountain.
Level No. 1, the lowest one, was 200 feet in, and was started a few feet
above the level of the creek at that point; level No. 2, 81 feet above
No. 1, was 8i feet long ; No. 3, 91 feet higher, was 45 feet long ; No. 4,
88i feet above the last, was 32~ feet in; No.5, 69 feet higher on the
mountain, was 42 feet in; No. 6, 73 feet above No. 5, was 40 feet long.
All of these levels are driven along the vein and stand in ore. This ore
consists principally of copper pyrites~ galena being subordinate. Native
silver is often visible in the solid ore. The gangue is principally quartz
and sulphate of baryta. The ore can be easily sorted by hand into two
classes; the first-class ore, being the solid mineral, assays over 350 ounces
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per ton ; the second-class, 120 ounces. These values were obtained by
sampling 5 tons of the first and 15 tons of the second class.
The Whale lode is opened by three tunnels run in along the vein, and
by a fourth adit, which runs across the country-rock from the foot of ,
the mountain, and will strike the -vein at a distance of 800 feet. The latter is intended as the principal working tunnel. It was in, at the end of
the year, 123 feet; 255 feet vertically above it is level No. 1, whi ch '-vas
166 feet long; 60 feet higher up is level No.2, 85 long at the end of the
year; and 70 feet still higher is level No.3, which had reached a length
of 122 feet. The faces of all the levels stand in ore. A sample of 20 tons
of average ore from this mine assayed 1~0 ounces of silver per ton. There
is a very large amount of fahlore in the ore from this mine; and by far
the largest part of the gangue is heavy spar.
The Cold Spring lode, which is the principal mine of the company
containing solid galena, lies further down the valley than the two mines
described, but it is not so well opened. In fact the principal work on
it has been done on top of the bench of the mountain on the discovery
and in its -vicinity. The vein is a very large one. It is to be regretted
that the company has not taken more pains to develop this lode, which
is really, together with some others of similar character, to be the basis
of the mining and smelting enterprise as it is now planned. I am informed that the manager of the works sees his error now, and is endea-voring to· open this and other lead-mines during the winter.
The Hall Valley SihTer-Lead Mining and Smelting Company is very
fortunate· in having on its property, besides a number of valuable silver
lodes, a deposit of limonite-iron ore, which ma;y serve as a :flux in the
smelting process. To judge from the mode of deposition observable in
the ore-bank, the limonite i.s the result of precipitation from waters saturated with sulphate of iron, which, no doubt, comes from some large
vein crossing the mountain-spur between the main valley and Handcart
Gulch. That such a vein exists is extremely probable, from the fact
that iron-deposits of the same kind occur in both gulches, and nearly
opposite each other in localities where Yery small streams of water issue
from the mountain side, and cause in the valleys swampy places. An
analysis of this iron ore by Mr. H. Stoelting, territorial assayer at
Georgetown, gives oxide of iron, 75 per cent.; quartz, 6 per cent.; water,
13 per cent.; and a trace of sulphur.
Charcoal is contracted for in this camp at 13 to 15 cents per bushel,
delivered at the smelting-works. Miners receive $4 per day.
The work done in Hall's Gulch by the English company, especially
the extensive erection of buildings and the construction of the tramway, has been done at comparativel,v little expense. This is the case
because wood is very abundant, and the immediate commencmfient of
the tramway referred to has rendered transportation of lumber, ore,
&c., very cheap. The company intends to be ready for smelting in the
summer of 187 4.
The total production of Park County during 1873 is given by the
Mining Review, of Georgetown, as $459,000.
LAKE COUNTY •

•

Although but few placer mines have been steadily worked in this
county during the year, the yield is somewhat larger than in the previous year.
In the Printer-Boy vein, in California Gulch, several very rich strikes
have been made during the year, one of whieh, in August last, furnished $3,000 of leaf-gold in a small pocket. The mine is opened to a
depth of over 300 feet, and even at this depth the ore is still decom-
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posed brown quartz. Horizontally the mine is explored for about 500
feet. At the territorial fair at Denver in the faH of 1873, there was. on
exhibition from this mine a collection of ore carrying leaf-gold, wh1ch,
to my knowledge, bas never been surpassed in this country, except ~y
the Cederberg mine, in California. The great mass of the ore from t~1s
vein, which is abqut 6 feet wide, carries about $30 in gold per ton, which
is easily extracted in the stamp-mill. The mine ha,s produced very regularly about $9,000 per month throughout the year.
The Gray Eagle lode, in the same gulch, is ~lso reported. to have been
doing well.
The Home Stake, in Tennessee Gulch, is a vein containing ores carrying from 30 to 60 ·per cent. of lead, and from 200 to 250 ounces of
silver. Such ore has been shipped in· fair quantity, (considering that
the vein is yet in the course of development,) to the smelting-works at
Golden.
The mine is opened by a eross-tunnel, 75 feet in length, from which
levels have beeiJ. run along the vein both ways, respectively 200 and
275 feet long. A second cross-tunnel is in the course of construction,
75 feet below the first. This vein is remarkable, because it contains in
its ore an arsenical nickel-mineral, which, from the small specimens
shown me, I presume to be Gersdor:ffite (Ni Sz + Ni As 2 .) This mineral
bas caused the formation of considerable nickel-speiss at the Golden
smelting-works.
In the western portion of Lake County, the country bas been mnch
overrun by prospectors during the summer and fall, and at the beanwaters of the Arkansas a very large number of lead-veins have been
found and located.
According to the Georgetown Mining Review, the total product of
Lake County in 1873, in gold and value of ores shipped, was $325,000.
To this I add $5,000, the product of some small diggings on Gunnison
River, in the northwest part of the county. The same item is to be deducted from the product of Summit County, in which it was included
by the Review. Mr. VanWagenen, the editor, concurs in this correcti()n.
FREMONT COUNTY.

During the past year there has been some excitement in Colorado on
account of favorable news received from two districts which have been
very little known heretofore. These are the Hardscrabble dist.r ict, in
Fremont County, and the so-called'' San Juan Country," a mining region on the Upper Animas River, in Con~jos County. The excitement
in regard to the latter region bids fair to spread outside of Colorado
and the neighboring Territories in the spring.
Hardscrabble district.-In regard to this district I have been favored
with an interesting account by Mr. R. Neilson Clark, mining engineer,
the superintendent of the Canon City Coal Mines, which is substantially
copied here.
The town of Labran is the shipping-point of the Canon City coal, and
the terminal station of the Arkansas Valley branch of the Denver and
Rio Grande Railway.
Eight miles to the southwest lies the Sierra Majado or Wet Mountain. Over the range lies Wet Mountain Valley, one of the gardenspots of Colorado. Beyond it is the Sangre de Christo range, and still
farther to the southwest lies ~an Luis Park, in which are the towns of Del
Norte and La LomH·, the nearest town to the San Juan mining country.
On the eastern boundary of Wet Mountain Valley, that is, on both
slopes of the Sierra ~ajado, lies the new mining district, the Hard-
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scrable region. It is situated on the waters of Hardscrabble, Oak, and
Antelope Creeks, all of which are tributary to the Arkansas River.
Through this region runs a wide belt of trachyte, and in it, running
in a northwest and southeast direction, are the mineral lodes.
It has been known for several years that ore existed in this region,
but the drift is deep, and the surface-quartz but low in assay. and it
was overlooked until some prospectors, killing time until the spring,
made up their minds to spend the winter of 1872-'73 in prospecting the
heads of the different creeks.
The Senator lode was discovered and opened by them. Its fame and
situation (for no mine in Colorado is better situated for ease of access,
open winter, pure water, small cost of getting and carrying ores, and
proximity of fuel) soon drew around it a large number of prospectors.
Several lodes had been discovered, when in May, 1873, at a miners'
meeting called at Brown's Spring (the present site of the town of Rosita,)
the Hardscrabble mining district was established and organized. Its
boundaries are "all that part of the Wet Mountains included within
the boundaries of Fremont County, Colorado, situated between the Arkansas River on the north, the plains on the east, the south line of Fremont County on the south, and Grape Creek on the west." The laws
for the government of the district are substantially those of the United
States and of Colorado.
Since that date the number of prospectors has increased, and the general result of their efforts is shown by the following list of the mines
already located:

Name of mine.

When discovered.

Feet. Inches.
On the waters of Antelope Creek:
Feet.
8
40
$7,605 00
Senator ...................... Nov. -,1872
57
$28 00
$90 00
4
SenatorExten~:~ion ............ July-, 1873
14
10
3, 513 00
2
390 00
Virgini~ .. :.: ................. Dec. -, 1872
300 00
50
2
8 .......... . ........ . ........... .
WestV1rgmvt . . .............. -,1873
10
3
24
212 00
56 00
100 00
Del Norte .....................June-, 1873
40
10
3
267 00
35 00
G. W .......................•. Nov.-·, 1872
60 00
110
6
Tennessee...... . . . . . . . . . . . . . . Dec. -, 1872
41
21 00 .......... ··········
4
Gem . . . . . . . . . . . . . . . . . . . . . . . . . Sept. -, 1873
40
4
6 ....... . .. .. ................... .
Kentucky . . . . . . • . . . . . . . . . . . . . -, 1873
10
4
6
27 00 ... . ... . . . .... . .. . . .
Nevada ....................... -, 1873
35
18
Levh,tho,n . . . . . . . . . . . . . . • . . . . . -, 1873
6
251 00
39 00
65 00
82
6
93 00 ...•...•............
Stevens . . . . . . . . . . . .. . . . . . . . . . -, 1873
15 •
fl
Pioneer ...................... -,1873
4
25
80 00 ···· · · ·· · ..... . .... .
123 00
23 00
M. T. . . . . . . . . . . • . . . . . . . . . . . . . Apr. -, 1873
3
55 00
60
4 •................... ··········
Whistle ...................... -, 1873
53
85 00
Euclid ................ . ....... Aug. -, 1873
16
Rainbow . . . . . .. . . . . .. .. .. . . . . -, 1873
7
12 ..... . ..... . ········ ........... .
and many undeveloped lodes.
On the waters of Oak Creek :
3 .......... . ........... . ........ .
16
Silver Crescent ............... -, 1873
6
Franklin . . . . . . .. . . .. . . .. . . . . . -, 1873 10
6
200 no
90 00
70
and several undeveloped lodes.
On the waters of Hardscrabble
Creek:
4
40 00 .................. ..
Bald Hornet. . . . . . . . . . . . . . . . . . -, 1873
18
40
Summit ...................... -, 1873
6 ................ . ...................... .
12
Rattler . . . . . . . . . . . . . . . . . . . . . . -, 1873
20
100 00 ....... . ........... .
5
26
10
Yellow Jacket ............... . -, 1873
5
16
50 00 .......... ······ · ···
Beaver Ledge . . . . . . . . . . . . . . . . May 23, 1873
24
8
40
33 00 .......... ··········
White Horse ................. July -,1873
8
45
21 00 · ········· ···· · · · ···
5
Wolvereen ................... July -,1873
18 ............ ·................. . . .
10
Lone Star . . . . . . . . . . . . . . . . . . . . Aug. -, 1878
8 .............. . ................ .
25
Silver Hill ................... Aug. -, 1873
23 00
15 00 ......... .
::!5
I. X. L. . . . . .. . . . . . . . . .. . . . .. . Aug. -, 1873
4
10
18
19 00 •• •••••· ••••••••....
May Flower.................. -, 1873 .......•......
40
352 00 .......... ·••·•••• ••
White Cloud . . . . . . . . . . . . . . . . . -, 1873
3
12
33 00 ................... .
15
and many undeveloped lodes.

,
~t

In the column of" Estimated run of pay-rock," the estimates were made by Mr. Clark with all the
ca.re possible.

~
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The ores are galena, brittle silver, native silver, black sulphuret of
silver, chloride of siiT"er, iron and copper pyrites, blue and green carbonates of copp~r, and gray copper.
The center of this region is the town of Rosita, situated in the midst
of the mines on Hardscrabble Creek, in section 34, township 22, range
71 west.
Its altitude is about 9,000 feet. It is only twenty-eight miles from
Labran station, or fifty-eight miles from the town of Pueblo. The thermometer has only been down to zero three times this winter. By the
mining-laws of the district any one can secure title to a lot in the town
by complying with the following conditions : Thirty days after location
$20 must be spent on the lot, and it must be recorded in the clerk's
office of Fremont County. In ninety days $50 must be expended in improving it..
It has now a population of two hundred people. Seventy houses
have been already erected, including a neat market, two stores, two
hotels, one saloon, one livery stable, one blacksmith-shop, one smeltingworks, and one public hall, in which a school bas been kept, attended
by forty scholars. A new saw-mill is running but one and a half miles
from town.
The hills and mountains in the neighborhood are covered with a good
growth of pine, sufficientfor mine and lumber purposes for many years,
if demand is not made upon them for smelting-works.
Mr. Alexander Thornton, a prospector and miner of many years' experience, says in a letter to Mr. Clark, in regard to Hardscrabble district:
The mines were first discovered in the summer of 1870 by some of the early settlers
of Wet Mountain Valley, but they were either ignorant of their true value, or had no
time to devote to their development, as little if any work was done at that time to
bring the mines into notice. Abopt the middle of November, 1872, a party of miners,
returning from a prospecting trip in Western Colorado, happened to pass through the
region, and being favorably impressed with the appearance of the rock cropping out
from some of the ledges which they examined, sent specimens to the branch mint at
Denver for asAay, which went near $40 per ton in silver. Satisfied with the result,
they at once prepared for working. A cabin was erected, provisions and mining-tools
were bought, and shafts were started and prosecuted with vigor on the Senator and Silver Cloud, both of which are large and well-defined veins of 4 and 8 feet in width.

*

*

*

*

*

*

*

The great want of this mining-district is some method of working the ores that are
accumulating about the different mines. A smelting-works was erected last fall,
which was a failure. A small reverberatory furnace was then erected by other parties.
This proved a partial success, but, being constructed of almost worthless material, it
was.used up in a week. Since then ore has been shipped by the car-load from Labran
to Denver, but the great expense of transportation proves that only the rich and carefully-selected ores could be thus exported, and leaving, too, a great portion of ore
mined as almost waste material. These poorer ores are, of course, much more plentiful than the rich ones, and ought to be made to yield a handsome profit to the miner
were suitable works erected in this neighborhood.
There is no section of Colorado which can boast of better natural advantages for
working mines or reducing ores than this same region in its close connection to a good
coal-field.
It has a climate which is unrivaled in my experience; the winters are mild, with
very little snow, so that men can work out of doors and teams haul almost every
day during the entire year. There is abundance of timber in the vicinity of the mines.
Supplies of all kinus are cheap and abundant. Wet Mountain Valley on one side autl
the valley of the Arkansas on the ot,her are both great meat, grain, and vegetable producing regions. Rosita is only six miles from the former and t.hirty miles from the latter, and is accessible any and every day of the year, so that famine and famine prices
are something that will never be known in the Hardscrabble district.

Mr.' Clark went to the trouble of obtaining measurements of the furnace referred to in the above. It was erected by a Mr. James ; his at-
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tempt proved futile-perhaps with reason. It was dismantled when
Mr. Clark saw it, and, therefore, some of the following figures are only
approximate.
The stack was made of strong boiler-plate, being 18 feet high, 5 f.eet
outside diameter, 3 feet inside, lined with fire-brick; it had no bosh.
Air was forced through three circles of tuyeres, seventeen in each circle, giving fifty-one tuyeres in all. The lowest circle was but a little
above cinder tap. All the tuyeres played to the center of the furnace,
being inclined downward in a common angle. The cinder-tap was about
8 inches higher than the metal-tap. The furlijlce had falling bottom,
like a cupola.
When, then, after kindling a fire and charging with charcoal and
some little burden, air was forced through these fifty-one orifices, having
together an area of 104 square inches, by means of a large Root's blower
worked by a steam-engine, upon charcoal weighing but 12 or 13 pounds
to the bushel, it is hardly necessary to state that, except as a pyrotechnical ovation to the goddess of mines and manufactures, but little was accomplished. One thing is certain, if the ore was melted near the mouth,
it fell upon this cold draft-air, and soon chilled into a mass as bad for
metallurgical purposes as the original ore.
After Mr. James left, a few men collected some scattering fire- brick
and built a reverberatory furnace, using the old furnace ·as a stack.
They melted the ore and obtained a matte, which bas since been shipped.
From the above it is clear that the location of this district is very advantageous in every respect and especially in regard to coal, that of
Canon City on the one band and the coking coal of Trinidad on the
other. It is the nearest mining-district to the latter now known in Colorado, and will be within eight miles of railroad communication with
Trinidad.
The operations of the coal-mines near Canon City have been nearly
trebled in productiveness, as will appear from the following comparative statement. The coal-beds have been described in the report for
last year.
Amount of coal mined and shipped by the Goal Greek Colliery, Fremont
County, Colorado, in tons of 2,000 pounds.*
1872.
June ..••....•••..•..•......••..
July .....•...•.•...............
August ..............•.••.•.....
September._ .•...............•..
October ...•••...•...........•..
November ...••....•.....•.....•
December .•.•.••••.••.•........

Distrilmtion in 1872.
Tons.

31
60
101
442
289
1, 671
2, 362
4,956

Tons.

Denver and Rio Grande Railwav _
Kansas Pacific Railway .......~..
Colorado Central Railroad ...... .
Denver Gas Company ...... _.. .
Denver market .............. __ ..
Pueblo market ...... __ ........ ..
Colorado Springs market ..... _..
Other parties .................. .

2,205
52
72
16
1,560
572
348

131
4,956

*For these statistics I am indebted toR. Neilson Clark, mining engineer, the superintendent of the above mines.
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January ........••...•••..•.•••.
February ..... . .....••••..•••...
March ...•........•..•.•.•.....•
April .......•...••••...••••.....
May .......••.......•...........
June .............. ---- ---- ---- July .. - - - .. -- - .. - - - - -- - - -.. - -..
August ........•...••..••.••....
September ..................... .
October .......•••..........•...
November ...•..•..........•....
December •....•••••••.•.•......

Tons.
1, 260
743
1, 488
1, 362
634
407
737
761

Distribution in 1873:
Denver and Rio Grande Railway.
Kansas Pacific Railway ........ .
Colorado Central Railroad ...... .
Denver Gas Company .......... .
Denver market ............... .
Pueblo market ................. .
Colorado Springs market .....•.•
Other parties .................. .

1,021

313
Tons.
4,016
252
1,555
185
3,769
1,228
1,575
328

1,468
1,169
1,858

12,908

12,908

On the Denver and Rio Grande Railway, the engine work was (in
January, 1874) 82.59 miles run to every ton of coal used.
The Kansas Pacific Railway, using Fort Scott coal on the eastern
and Boulder Valley coal on the western division, ran only 39.87 miles
per ton of coal used.
The comparative merits of Canon City coal and the coal from the
localities named, for railroad work, are therefore as 100: 48.
CONEJOS COUNTY.

The San Juan country.-Ooncerning this region a great deal bas been
said and written in the newspapers of the Territory during 1873.
The mines are located in Baker's Park, on the headwaters of the Las
Animas, a tributary of the San Juan River. The country is accessible
with some difficulty by way of Pueblo Del Norte and from there up the
Rio Grande to the divide, which bas to be crossed into Baker's Park.
Some of the. mines, such as the Little Giant, are spoken of as rich goldveins, while the great majorit are lead-veins, rich in silver. Considerable quantities of the Little Oiant ore have been worked in a small and
imperfect 5-stamp mill, which is reported to have given a very satisfactory yield.
The coming summer will probably witness great activit.y in the San
Juan country. I have no doubt smelting-works will be erected there;
I have knowledge of several parties who intend to put such schemes in
operation immediately. The product for 1873 was about $15,000, of
which about $12,000 was from the Little Giant, the only developed mine.
Probably $2,000 was brought away from the district in specimens. The
Annie, a small mine in Summit district, west of Baker's Park, has become famous for rich specimens. During the summer there was a report
of its sale at a high price, on the strength of such indications of value.

OHA'PTER VII.
NEW MEXICO.
The progress made during the year in the mining industries of this
Territory is not so great as was anticipated. The check given to the
business of railway construction in the United States affects most unfavorably a region which must look to improved communication for the
reduction of freights and other expenses, and also for a much needed infu-

"
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sionof Anglo-Saxon energy. The Indian and Mexican populations of New
Mexico, whatever may be their virtues, do not abound in enterprise and
public spirit. Moreover, a large part of the best mineral laud in the
Territory is held under old Spanish grants, and cannot be so freely explored as it would be if individual prospectors were here encouraged,
as they are elsewhere, by the general mining law, to discover and develop new deposits. I estimate the total yield of the Territory for 1873,
in gold and silver, at $500,000.
The Maxwell grant, in the northern part of the Territory, is owned by
the Maxwell Land Grant and Railway Company, an English corporation,
which has for the present suspended active optlrations. The descriptions given in former reports of this property and its condition are still
applicable. In June, 1873, I passed twice through Cimarron, the pleasant village built by the company. Nothing was going on there, and it
was not known by the officials when active operations would be resumed.
There seemed to be some expectation:s that the company would take
measures to utilize its railway franchise, before expending more money
on its quartz or placer mines. A few miners were washing gold on
private account in the ravines. Judging from the notices published by
Mr. Morley, the vice-president, in New Mexican papers, I infer that some
difficulty is apprehended in the maintenance of the title to a part, at
least, of the large grant claimed by the company, on which numerous
ranch-men and stock-raisers are said to have settled.
THE ORTIZ MINE GRANT.

By an arrangement with the New Mexico Mining Company, I was
enabled to make without expense to the Government a careful examination of the Ortiz mine grant, alluded to in former reports. The owners
of the property received the benefit of my field-notes and opinions, and
consented that the material obtained should be freely used in my next
annual report. .Accordingly, I incorporate here the essential portions
of the description furnished to them. It was their intention t.o sell the
property to a company organized in London for the purr.>-ose of carrying
out the plan of hydraulic working, mentioned below. I am unable to
say whether this plan has succeeded.
The Ortiz mine grant, situated about twenty-five miles southwesterly
from Santa Fe, comprises about 69,000 acres, or one hundred and eight
square miles, in the form of a square, having ten miles and a little over
sixteen chains on each side. The central part of this square is occupied,
to the extent of about 25,000 acres, by the old Placer or San Lazaro
Mountains, an isolated range, belonging to the easternmost of the
two systems into which the Rocky Mountains are here divided. The
remaining 44,000 acres are mainly mesas, or inclined table-lands, sloping
down from the mountains on every side toward the valleys of neighboring rivers, and composed of debris from the central range. These mesas
are deeply intersected by ravines or arroyos, revealing in many places
places the underlying rock .
.Aside from small areas capable of cultivation, and a considerable extent of surface suitable for grazing, the value of this grant lies in its
mineral wealth. This is now known to include1. Gold, in numerous quartz veins in the mountains, and distributed
in the arroyos anq mesas ;
2. Coal, in the sandstones underlying the mesas;
3. Iron ore, in veins, and widely scattered in bowlders;
4. }..,ire-clay and building-stone.
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Copper ore has been found, but not extensively exploited, and silverore occurs in specimens (argentiferous galena) which have not been
traced to their original localities.
The great extent of the tract to be examined made it necessary, if the
examination was to be at all satisfactory, to confine it to those points
which were deemed most important at the present time. I accordingly
gave ruy attention chiefly to the subjects of the gold 'lnd the coal, making incidental observations only upon other matters.
In investigating the various gold-deposits, I visited the principal
quartz mines, and examined their underground workings; but, having
soon arrived at the conclusion that the placers constitute the most largely
and immediately remunerative resources of the property, I subjected these
to more extended study. There being no time for sinking new shafts
through the gravel of the mesas, for testing the value of the ground, I
had recourse to the natural exposures in the side of the arroyos, to tests
taken from the surface, and to the workings of the Mexicans, who have
for nearly forty years, sometimes in large numbers, worked these placers
in a rude and limited way. Their peculiar method makes it easy to determine the average quality of the ground in which they work. The
arroyos being dry during the greater part of the year, the miners are
accustomed to haul water to the place of working in casks, mounted
on wheels and drawn by donkeys, and to pour it mto shallow tanks dug
in the earth, called estancas. In these they wash the gravel and earth,
by means of wooden bowls or bateas, continuing the operation until the
water is so thick with mud as to be no longer serviceable. Working
very slowly and under great disadvantage, losing ·t he fine gold, and
working by no means all day long or every day in the week, they naturally wash the richest material only, and this they seek by means of rude
shafts dug in the gravel, without timbering, from the bottoms of which
they burrow as far as safety or convenience will permit, along the nchest
layers. The gravel thus obtained is hoisted to the surface in rawhide
buckets, by means of windlasses-a modern improvement on the earlier
method followed in these placers, when the miners climbed out upon
notched sticks, bearing their burdens on their backs or heads. The
layers of gravel passed through by the shafts in reaching the mantas
or rich streaks are cast aside as of no value, and the surface of a Mexican placer is covered with heaps of these " strippings," lying by the
mouths of the shafts. By the estancas are other heaps, consisting of
the tailings from the bateas. The richness of these proves nothing, of
course, except the amount of gold lost by the Mexicans in their rapid
operations with muddy water. But the strippings are really samples of
the ground, minus the richest layers, from the top to the bottom of the
shafts. I have, therefore, great confidence in the estimates based upon
the tests of Mexican strippings. Unfortunately these miners, keeping
as near as possible to the springs whence they obtain their water, have
worked but a limited a:uea in comparison with the vast extent of the auriferous gravel on the grant, and this will explain why my own estimates,
for the yield of actual operations on a large scale, with the aid of water,
are confined to a tract which, although it will sustain such operations
for many years, is yet insignificant in comparison with the whole.
The nature of the examination made with regard to coal and iron will
sufficiently appear in the sequel. The o,ther point of importance was
the question of water supply, without which it will be impossible to develop the placers. As a preliminary survey had already been made by
Captain Davis, whom I regard as fully competent, from much experience
in similar undertakings, to determine such a question, and as I had no
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time to spare from the placers themselves for repeating that survey, I
made merely a wide reconnaissance of the general course proposed, noting whatever appeared likely to prove costly or troublesome in the work,
and also riding to the point on the Pecos where the water was to be
taken, determining the approximate relative altitudes by means of the
barometer, and measuring the amount of water in the stream.
The geological features of the grant were studied so far as they promised to throw light upon the various mineral deposits. It is sufficient
here to say that the mountains consist principally of hard, bluish syenite ; that the rock under the mesas· is principally sandstone and conglomerate of recent (probably Cretaceous) age, at!d. that the whole grant
appears to be traversed by a considerable number of dikes of porphyry.
Gold in qnartz.-The number and extent of auriferous quartz veins in
the mountains of this grant is extraordinary. Not only the Cunningham, Ortiz, Brehm, Candelaria, and other mines which have been long
known and worked, but scores of promising outcrops which still await
development, render this isolated range remarkable. They are characterized, either, like the Cunningham, by enormous width, or. like the
Ortiz and Candelaria, (which may be distant parts of one vein,) by the
occurrence of rich bonanzas or "chimneys" of rieh ore. A large chimney has been extracted from the Candelaria with great profit, and three
extensive bonanzas have been exploited in the Ortiz. At the prest-nt
moment, however, both these mines appear to lack reserves of pay-ore.
The Ortiz, which I examined with care, is a very well-defined vein, the
upper parts of which were found to contain oxidized and decomposed
ore. At 180 feet from the surface, the deepest point of the present shaft,
massive pyrite ores are making their appearance. (I make my remarks
brief on these quartz mines, referring to the accounts of them contained in my report on mines and mining in the States and Territories
west of the Rocky Mountains, March, 1870, page 404 and following
pages, containing descriptions· of them and a profile of the Ortiz in particular-all of which I have now verified by personal inspection.)
The difficulty in working the Cunningham as a quartz-mine arises
from its great size, and the manner in which the rich rock is scattered
through it, in bunches and seams which it requires the eye of a Mexican
to detect, and which cannot be extracted on a large scale by a regular
system. The huge, irregular excavation or quarry, known as the Cunningham mine, has resulted from the '~ coyoting " of the Mexicans to
find and follow the rich rock. The width of the Cunningham outcrop
is 600 feet; and its course can be traced for several miles. That it is a
true fissure, one can scarcely doubt after examining the nature of the
vein-matter, which is in many places, at the outcrop, a breccia of fragments of the various rocks of the "country," inclosed in a matrix of
quartz. But the great dimensions of the fissure have prevented the
formation, near the surface, of a de:fined "pay-streak" of rich rock By
sinking along the foot-wall of the vein (which is a porp4yry dike, while
the banging-wall is syenite) a narrower, more concentrated, and more
regular vein-formation will doubtless be reached in depth. This is, at
least, in accordance with experience acquired in similar instances, in
West-American practice.
The Brehm, Berardo, and a number of other veins of quartz on the
property, promise to be exceedingly valuable and productive, but are
not now in condition to furnish a trustworthy basis for estimates. The
circumstance observed by me, that on some parts of the grant the Mexicans are running arrastras, is indication that they are able to obtain
from these veins rock yielding at least $30 per ton. This they doubt-
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less select by band-a system which could probably be adopted in regular working of the mines, only it must be borne in mind that special
and local experience is required to recognize the rich portions of the
decomposed vein-matter. To test this point, I selected from the three
leading mines specimens which I supposed to be rich, from their general
appearance, though they did not present visible free gold. In all these
mine~, I bad already obtained, by the aid of more experienced eyes,
samples that carried a great deal of gold; I bad also got large returns
by crushing the quartz and washing it in a pan-taking my samples
from the refuse dumps of bonanza workings. I was therefore surprised
and mortified to find that the. specimens I had selected proved upon
assay to be practically barren. The circumstance has no practical
bearing, except to show the difficulty of sorting the rock, and incidentally to explain why, in spite of that difficulty, such a sorting is indispensable so long as large and well-defined chimneys are not open for
exploitation.
The company owns a 40-stamp mill, (20 stamps now in running order,
with 20 more available after a fortnight's fitting up,) with a fine 60horse-power engine and boilers, and several arrastras. There is also a
railroad to the Ortiz mine, one and one-third miles long, (somewhat out
of repair,) which passes close by the Cunningham mine, lying, in fact,
for a considerable distance, obliquely across the outcrop of the Cunningham vein. The mill, offices, dwellings, railroad, pumps, and watertanks, and other improvements necessary for mining, are fairly worth
as they stand, about $125,000-that is, they could not be replaced for
less than that sum. In view of this fact the policy to be adopted with
regard to the quartz-mines of the property appears to me very simple.
It is, to continue operations in depth upon the Ortiz mine, underrunning the old chimneys and penetrating the zone of sulpburets ; to follow
a system of leisurely prospecting upon the innumerable promising outcrops of the quartz-veins on the grant, including a continuance of operations on the Brehm, Cunningham, and Candelaria; and to use the mill
in testing the ores from these mines. The discovery of a single bonanza
like the five or six already exploited would very handsomely reward
these explorations, which, with the facilities at hand, need not be expensive. I must add that, in my opinion, the Ortiz mine, which is far
more extensively developed than the others, will be again productive
of rich rock in depth; and the barren, or "cap rock," now met with at
the water-line in that mine, is no argument against this opinion, when
the well-defined nature or the lode, and the distribution of bonanzas in
its upper portions are fairly considered.
Gold in placers.-The operations in quartz-mining should be, however,
for some years at least, subordinate to the active development of the
gravel-placers, which promise at present an immediate, large, and certain profit. It is, indeed, chiefly in their bearing upon the value of the
placers that I call autention to the extraordinary number and size of
the gold-bearing quartz-veins, of which I shall speak again.
The gravel covering the mesas is chiefly syenite, porphyry, and
quartzite, showing by its lithological character, as well as by the sharplyangular character of its fragments, that it is derived from the mountains which it surrounds, and bas not been washed thither from a
distance. The character of the gold found iu it is another proof of this
fact. It is largely " quartz gold," that is, not rounded and water- worn,
but irregular and frequently twisted in form, usually very bright, and
always of fine quality, as is the gold of the quartz-veins (over eight
hundred thousandths, and often over nine hundred thousandths fine.)
Moreover, an examination of the different mesas shows that those areas
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which have received the surface debris from the most numerous and
the largest quartz-veins are precisely those which are found most
richly impregnated with gold. There can be, therefore, no doubt that
the San Lazaro Mountains, in the center of the grant, are the source of
the gold in the placers. Finally, the vast area of these gravel mesas
indicates an enormous denudation, amounting to many hundreds of
feet of vertical height, of the mountains themselves, thus giving ample
cause for the accumulation of great quantities of gold in the debris.
The main ridge or backbone of the mountains occupies roughly a
line like the curve of a horseshoe, open towa•d the northeast. The
Cunningham arroyo rises in the very heart of ,the range, and receives
nearly all the interior wash, including that of the largest quartz-veins.
The remainder of this wash passes out through the Las Norias Arroyo.
The Arroyo Viejo, separated fi·om the I.1as Norias by a line of low hills,
is merely a gulch in the mesa, and has never been a channel for the
debris of denudation. The mesa from the . Cunningham Arroyo to the
Arroyo Viejo is the product of the wash through the upper ravine of
the former, spreading out fan-like as it approaches the valley.
On the western side of the grant, the large canon and mesa of the
Una de Gato (or Cat's-paw, named from a species of flowering locusttree) constitutes another important line of drainage from the mountains,
intersecting numerous quartz-veins. There is also a large canon on the
north, just east of the new coal-mine, which carries a good deal of quartz
gravel, and finally, the wide mesaon the southwest, between the mountains and the village Real de San Francisco, receives the wash of a considerable number of gold-bearing veins, including the Candelaria.
On the other hand, a study of the water-courses shows that the divide
between the Galisteo and the Tuerto runs obliquely through the property, from northwest to southeast. Along this line there is naturally no
depth of gravel and no placer-ground of importance. The southern part
of this divide is, however, more valuable to the grant than if it were
gravel mesa as rich as the Cunningham, since it is along this ridge that
the only practicable line of water-channel must pass, to reach and command the heads of the mesas.
I divide the mesas of this grant, according to their apparent relative
value and the degree of certainty with which I am able to pronounce
upon them from my examination, into twelve sections, as follows:
1. The Cunningham Arroyo and the Arroyo Viejo, with the mesa between, from the head near the Real de Dolores for about a mile and a
half, measured down the Galisteo road; area, about 600 act·es. This is
the ground most thoroughly explored by me, and now worked by the
Mexicans of the neighboring village. The deepest shafts in the gravel of
which I have positive knowledge are 80 feet deep. They are in the
ground towards the Arroyo Viejo, near the Cunningham Arroyo. The
shafts are sunk to 35 fee£,, but do not reach the real bed-rock. They
pass through three rich streaks or mantas, the aggregate thickness of
which is more than one-eighth of the depth of the shafts. Toward the
Arroyo Viejo these streaks lie depeer, and have consequently been less
worked. Possibly on that side they are not so well defined, but the
general average of the gravel is fully as high. The Arroyo Viejo itself,
which is merely a gulch in the gravel, is notorious for its richness, and
is worked over and over by the Mexicans after every rainy se·ason.
It is safe to estimate the average depth of gravel in the 600 acres
referred to at 13 yards, after deducting all the spaces excavated by
the arroyos or Mexican shafts and drifts. The average quality of
ground was determined as follows: thirty-four tests of the strippings
rejected by the Mexicans from different shafts gave an average of
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48.4 cents per cubic yard. A large number of Mexican washings observed and recorded on the spot showed tha~ the mantas yield from 10
cents to 50 cents the batea, or $9 to $45 the cubic yard ; but these figures being too high for average estimates, (since the Mexicans select the
richest spots,) I preferred to calculate upon the result of 40 panfuls
worked by rocker, and consisting of selected strippings, that is to say,
of ma.terial rejected by the Mexicans, but better than the average of
their rejected material, and worked by some American adventurers, who
obtained it for the labor of hoisting it out of the shafts and saving the
Mexican miners a certain amount of trouble. These strippings yielded
over $3 in all, or at the rate of 8 cents to the pan, or more than $8 per
cubic yard. By accurate measurement, 135 pans like the one I employed
are contained in a cubic yard, but in this instance the gravel was not
accurately measured, being only counted by the bucketful. Hence I assume for safety the lowest reasonable figures. The average of the manta,s is certainly much higher than this.
It remains to decide how much of the richer material remains in the
ground. Assuming that the mantas occur on the half of the area under
consideration toward the Ounningham Arroyo, and that they are not so
distinctly defined toward the Arroyo Viejo, (an asumption which is made
only because I could not so thoroughly explore the ground in depth on
that side;) assuming, moreover, that the Mexicans have extracted all
that can be taken out without danger by their rude method of drifting,
(which is certainly far from being the case, since they are still actively
working, with abundance of new ground before them, and habitually
leaving at le-=tst half the mantas standing as safety-pillars;) assuming
finally, that the value of the mantas is $8 per cubic yard, though this is
really the value of a class of gravel not regarded as rich by the Mexicans-we have, as the quantity of rich ground in this area, one-half the
area covered by one-eighth the average depth of gravel, less two-thirds
of this quantity, assumed to have been extracted, or one forty-eighth of
the whole amount of gravel, worth $8 per cubic yard, while the remainder is worth 48.4 cents per cubic yard. Hence the average value is 64
cents. Making a further deduction of 22 per cent. for bowlders, we have
50 cents per cubic yard as a safe estimate for the whole of the gravel on
this area. No account is here taken of the gold on the deep bed-rock,
which is undoubtedly a richer zone than any above. It may be mentioned that a series of 180 tests made by Captain Davis on this mesa
from strip pings alone gave 611 cents per cubic yard as the average value,
and it is my judgment that those results, obtained by an examination
more prolonged on this one spot than my own, are worthy of confidence.
In the following estimates I adhere to the basis furnished by my own
tests, thus giving an increased margin of safety.
On the supposition that a continuous stream of 1,000 miners' inches
(2,333 cubic feet per minute) of water were delivered at the head of this
mesa, and that the nigh.t-water was saved, so that for ten hours daily
(allowance of 400 inches waste being made) 2,000 inches could be made
effective, I estimate that the area of 600 acres here referred to would
give full employment for this water by the hydraulic method for twentythree years, as follows: Average amount of gravel per acre, 62,660
cubic yards; amount moved daily by 2,000 inches water, 6,000 cubic
yards; one acre is therefore removed in 10.44 days. Six hundred acres
would last 6,266 days, or 23.2 years, at 270 working-days in each year.
The amount of gravel here estimated as moved daily by 2,000 inches
of water is about one-tenth the weight of the water. At Dutch Flat
and Gold Run, in California, one-fifth is the proportion; but the gravel •
at those points is chiefly earth and very easily moved. In the Blue
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gravel claims, on the other hand, the quantity of water used is enormous; but there the gravel is very heavy, l\nd firmly cemented together.
On this grant the gravel is heavy but perfectly loose and ea~:;y to pipe
down. If a larger proportion of it than one-tenth the weight of water
used can be moved, then the 600 acres here referred to will not last so
long as I have estimated, but the cost of working will be less, and not
only the daily profit but the profit per cubic yard will be greater than
my estimates.
The mesa descends toward the valley with a grade of about 100 feet
to the mile, not counting the final break-down of some 250 feet, six miles
from the head of the mesa, where it terminates mbluffs of uplifted sandstone, which hold it like a rim. There is, therefore, a fine natural outlet for tailings, while, by taking advantage of the slope of thesandstone
bed-rock in ,t he upper area under discussion, and of the facilities of
access afforded by the arroyos, expensive dead-work may be avoided. I
believe, therefore, that 8 cents per cubic yard of gravel (aside from the
interest on the cost of bringing water) would amply cover the expenses
of working, including all administration upon the property and including, also, the watching and repairing of ditch, flumes, pipes, &c.
2. The remainder of the same arroyos and mesa, comprising an area
of about 4,500 acres, was prospected on the surface in the arroyos and
along the edges of the mesa. Every test showed some particles of
gold, and over a large part of the mesa the gravel appears to be as
deep as on the area :first described. Far down toward the Galisteo the
bed-rock comes nearer to the surface, giving an excellent opportunity
for profitable second use of the water after it has been employed above
in the hydraulic working. It is not necessary to enter into detailed
estimates of the ground under this head. There is an endless amount
of it in this and other mesas, where sluicing the bed-rock would yield a
profit as great in proportion to the effective amount of water as the
removal of the deep gravel above.
Indeed, the plan proposed by Captain Davis, seven years ago, for
bringing water to this grant was based (in the absence of the necessary
capital for a large ditch to the upper grounds) upon the idea of working
the lower parts of the mesas only and with a smaller amount of water.
It must be added that it is not safe to calculate upon the effective use
as ;'second water" of more than one-half the original delivery of" first
water."
It is upon the upper and lower Cunningham mesa that operations
should be commenced, and the reasonable estimate of profit from working with a ditch delivering 1,000 inches through the twenty-four hours,
with the use of night-water and second water, as above explained,
would be as follows:
·
Daily yield from 6,000 cubic ~7 ards of gravel on area No. 1, at
50 cents .......................... _..............•.. _. . . .$3, 000
One-half from use of second water in selected ground........
1, 500
Total gross daily yield. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .

4, 500·

Expense, except interest on the cost of the ditch:
On 6,000 cubic yards of gravel ...................... _. $480
One-half for second water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240
Total daily expense. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .

720

Daily profit .............................. ~ . . . . . . . . . . . . • . . .

3, 780
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The conditions of the water-supply and the ordinary necessities of
the hydraulic process (cleaning bed-rock sluices, arranging slopes, &c.,)
make it prudent to estimate for not more than nine months of full working
per annum. Companies having continuous water in California usually
lose in these operations a couple of months every year. At two hundred
and seveuty days per annum, the above daily profit would amount to
$1,020,600. These estimates are in coin-value.
It was not necessary to go farther than the Cunningham mesa to find
ample·basis for very large returns for more than fifty years-the first
score of years being capable of demonstration upon thorough tests; but
the reserves of promising placer-ground outside of thiR are immense. I
continue my description of the different areas, forbearing to make estimates of value or profit, partly for want of thorough prospecting of the
ground, partly because there is little chance of developing it for many
years to come, unless, indeed, the prqject of a 'Tery large ditch from the
Rio Grande should some day be executed. This would doubtless be an
enormously expensive work, as the river would have to be tapped above
the Taos Oaiion, and a line followed more than one hundred and fifty
miles long. Having made no reconnaissance of the ground, I am not
prepared. to say whether the plan is feasible, but I incline to think it
merely a question of time and money. It may be unhesitatingly declared
that 10,000 inches of water could be employed with great profit for·
many years upon the mesas of the Ortiz Mine Grant, as the following
list, in continuation of tLat already given, wiU indicate:
3. The Las Norias Arroyo, with a small amount of rich gravel on the
east an<l a long narrow mesa. on the west, over which passes the Santa
Fe road. The side of this mesa toward the Las N orias Arroyo shows
deep gravel as rich as that on the Cunningham mesa. Beyond the road,
the wash belongs largely to another canon, which carries less quartz and
probably less gold. Estimating the rich ground to extend to the line of
the road only, we have an area of about 800 acres.
4. The famous West Bonanza in the wide Una de Gato Calion, comprising about 2,600 acres. This I was not able to examine at all, and
know concerning it ou1y that it has been extensively worked by the
Mexicans of the Real de San Francisco, and is commonly reported to
ba,·e been the most productive of the old placers.
5. The workings ou the Tuerto slope, below the Candelaria and other
quartz mines. I obtained here good prospects with the pan, and observed traces of Mexican workings. But the gravel does not appear to
oe deep, perhaps not more than 15 feet on the average. The area. referred to comprises about 4,400 acres.
6. A portion of the northwestern slope of the Tuerto Mountains,
included within this grant in sections 95, 96, 97, 98, and 99, and comIWising about 2,000 acres. This I ditl not examine except oy riding
over a part of it. It bas been famous for rich diggings, and is full of old
Mexican shafts.
7. Oafiimo Valley, north of Canimo Peak, comprising about 1,800
acres. This area has l>een worked some by Mexicans, who appear to
consider it not so good as the Cunningham, Tuerto, or West Bonanza.
I did not examine it except at the head of the gulch, ·wllere I obtained
fair prospects by panning.
8. Large mesas in the northwest corner of the grant, comprising about
6,400 acres. There are said to be old Mexican workings here, l>ut the
only visits I made to any part of this area were wholly occupied with
tl.H1 examination of the coal-beds.
9. Large arroyo and mesa east of the new coal mine in sections 6, 7,
21M
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14, 15, 26, and 27, comprising ahout 2,000 acres. The character of the
gravel (abounding in quartzite and tepustete or ironstone pebbles) led
me to expect good ground here, and some slight prospecting gave encouraging results; but on subsequently examining the bluff of the
mesa toward the Galisteo, I found that the bulk of what seemed a very
deep deposit was formed by an enormous development of the uplifted
sandstones. It is still my impression, however, that profitabl~ hydraulic working could be carried on for some years on the upper part of this
mesa, tbe lower portion where the gravel is thin being sluiced with the
waste-water.
10. The mesas extending from this arroyo ~ the Santa Fe road, comprising about 3,200 acres. I here found coarse gold in the arroyos and
scanty fine colors in every panful taken from the surface. But the
gravel is irregular and mostly \ery thin, over bed-rock of sandstone
and in many places porphyry dikes.
11. A portion of the southeast corner of the grant in sections 86 to 95,
inclusive, comprising about 5, 700 acres, of which I know nothing positively, but believe, from its position with reference to the mountains
and from the absence of Mexican workings, that it is poor in gold.
12. Tbe high ground of the divide between tbe Tuerto and the Galisteo, northwest and southeast of the mountains, in sections 71, 72, 68,
20, 21, and 22, comprising about 4,500 acres with little gravel. Even if
this ground were rich, it is not conveniently located for working from
the proposed ditch. In addition to this there are about 5,500 acres of
fragments otherwise unaecounte<l for, making up the aggregate of
44,000 acres of table-land. The remaining 25,000 acres of the grant be-·
long to the mountains proper.
·
Ooal.-The sandstones surrounding and abutting upon the syenitic
range of San Lazaro, and containing the coal-beds, are probably of
Cretaceous* age, like those of Trinidad and Canon City in southern Colorado. They belong, therefore, to the great lignite formation extending
along the eastern flank of the Rocky }\fountains. But the coal found
upon this grant is, so far as discoveries have hitherto gone, unique.
The presence of dikes of porphyry intersecting the sandstones, and
sometimes overlapped or intercalated in them, has altered the lignite to
a true anthracite, as is shown by its appearance and behavior, and has
been repeatedly proved by chemical analysis. It burns without smoke
and leaves only 2 or 3 per cent. of light ash. The grate-bars under the
boiler at the Ortiz Mill, after three months' firing with this coal, show
no trace of injury, a clear proof of its purity. Many eminent geologists
have visited the grant for the purpose of examining this singular occurrence, and it bas been described by Cox, Owen, Hayden, and Lesquereux. A good practical description of the two main openings, called the
old and new mines, will be found in my report published in 1870. It
was prepared by my assistant, Mr. BrUckner.
So far as I know, the geologists who have visited this locality have
not discovered or not recognized more than two different coal-beds.
The sections exposed at tbe old and new mines differ enough to lead to
the belief that the two beds are not identical, but no published account
has mentioned an actual exposure of several beds over one another in
place. During my visit Colonel Anderson accidentally discovered such
*On the authority of Hayden and Lesquereux, I have called these rocks Tertiary in
my report to the owners of this property, and jn other writings; but I now prefer to
follow Leconte, Newberry, ancl others, in classing the "Galisteo group" as Cretaceous.
Probably all the lignites of the Rocky Mountains, south of the Union Pacific Railroad,
are Cretaceous. 'I'be Canon City beds may form an exception, but this Idoubt.-R. W. R.
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an exposure in the side of the canon a few hundred feet only below the
old mine in a shallow gully, probably the result of the last rainy season.
The ~ection here exposed is as follows, measured from the bottom of the
bluff to. the top of the mesa:
Feet. Inches.

No. 1.
No. 2.
No. 3.

No. 4.

~
~

Debris of bluff ........... . .........•...........
Excellent coal . . . . . . . . . . . . . . . . . . . . ........... .
Sandstone and shale ............ _............. .
Coal apparently good ................. , ....... .
Sandstone and shale ........................ ~ ..
Lower coal, 10 inches ~
Slate,
8 inches ........................ .
Upper coal, 26 inches
Sanustone and shale .......................... .
Coal,
14 inches ~
Sandstone and slate, 3 feet
.................. .
Coal,
3 feet
Slate ..... ~ ... .. . , ............................. .
Ferruginous sandstone. _...................... .
Sbale ........................................ .
Sandstone ........ .. ... ~ ...................... .
Shaly coal . . . . . . . . . ........................... .
Shale .................• - .................. - .. Sandstone .................................... .
Carbonaceous shale ........................... .
Coal _......................... _..... _........ .
Shale and sandstone . . ........... _........... .
Gravel on mesa ............................... .

10
10

Total height ........ _.................... .

118

30

4
12

6

6
14
3

8

6

7

2

1
1.
2
1

8

3
2
3

7

5

This proves the existence of at least four beds of coal, all of which
may be worked. The locations where coal outcrops have been discovered on the grant, and on the neighboring mesas northeast and west of
the grant, together with the ·general extension and position of the
sandstones, indicate that the latter underlie at least 30,000 acres of the
grant, and that throughout that area the existence of one or other of
these workable coal-beds may be reasonably inferred; while the wide
distribution of porphyry indicates that a vast amount of the coal may
be expected to be anthracite. This fuel will command the market for
railroad and metallurgical purposes whenever such a demand shall
arise. It is cheaper than wood (though the resinous pinon is abundant) for use on the grant itself, and in conjunction with the excellent
fire-clay occurring near by in large deposits, it might be profitably utilized in the manufaeture of iron.
Iron-ores.~These ocetft' abundantly on the grant in scattered bowlders
and large outcrops of magnetic iron, and as siderite and limonite associated with the coal-beds. The latter deposits are, I fear, thin and irregular, and not likely to be worked with profit except where they can be
extracted simultaneously with the coal. The outcrops of magnetic iron,
on the other ha,nd, though often large and well-defined, (20 feet wide in
one case,) are auriferous, and moreover usually carry quartz, with gold
on one or both sides. I hold them, therefore, to be outcrops of auriferous veins; and, if this opinion is correct, they will turn to pyrites in
depth. Hence I do not see a basis for permanent deep iron mines on the
grant, thoug:h such veins may occur in the syenite. But there is cer-

324 MINES AND MINING WEST OF. THE ROCKY

MOUN~AINS.

tainly enough very pure iron-ore available at and near t,he surface to
maintain a profitable manufacture for a long time. Mpreover, New
Mexico abounds in iron-ore, and if this property contains, as now appears to be the case, the only suitable fuel, there will be no difficulty in
commanding the raw material and in monopolizing the market. The
approach of two rail ways, one or both of which will necessarily follow the
Galisteo as the best pass in this region, brings the day near when this
coal must become a source of profit.
The Ditch.-The immediate future of this property depends chiefly
upon the working of its placers, and this depends entirely upon the introduction of water. I have examined the fiel<.~notes of the preliminary
survey of Captain Davis, made in 1866 or 1867, discussed with him at
length the points involved, and reconnoitered the ground hastily, besides riding to the Upper Pecos and measuring the amount of water in
that stream. The river was lower than it bad been at the same season
in any previous year for a generation, by reason of the lack of snow last
winter in the mountains and the absence of rain for nine months-an
unprecedented drought. Nevertheless, I found 3,600 miner's inches running in it, and from numerous inquiries of residents in the neighborhood
I am satisfied that the driest season (September and October) of ordinary years does not reduce the volume of the stream materially below
this amount. A small quantity is used by the Mexican ranches for irrigation in the season of the year when water is abundant in the river.
In part of December, January and February, the water at the head of
the ditch in this locality will be liable to freeze, and interrupt operations.
This period should, therefore, be taken for cleaning up, laying out ·
grounds, &c., leaving nine months or more for active operations.
The estimates for hydraulic operations above given are based on a delivery of one thousand inches contitJUously, which will require (to allow
for evaporation and seepage) 1,400 inches to be taken from the Pecos, a
quantity far within the reasonable estimate of the capacity of that
stream.
The line of the ditch after emerging from the mountains will follow
the divides between the Pecos, Canon Blanco, Tejeres, and Tuerto on
one side, and the Galisteo on tiJe other. In other words, it must go
around the head of the Galisteo River. To bring the water to the head
of the Cunningham mesa, however, it will be necessary to cross with
pipes a "sag" in the divide 280 feet deep and (according to Captain
Davis) eight miles wide from one crest to the other. (I think this distance, which he gave me from memory, may be overestimated. This
part of the line is not included in his field-notes, since, on arriving at
this sag, he was obliged to give up the idea of crossing it, and to lay his
line in such a way as to enter the placers far down on the Cunningham
mesa, sacrificing 280 feet of " head.")
TIJe only other expensive part of the ditch would be the rocky canons
and divides between the Pecos and the high mesa. The middle and
largest portion of the ditch can be excavated in the adobe soil of the
mesa (which holds water admirably) at about $750 per mile. After
making all reasonable allowances, I am of opinion that the whole ditch,
including the pipe, can be finished, and the water introduced at the bead
of the Cunningham mesa, (whence it could be carried wjthout difficulty to
any gravel that I know of on the grant,) for a sum not exceeding $500,000
in currency. It is evident that ouly a large expenditure of capital can
ever utilize the resources of this property, and, so far as my experience
goes, the public sentiment of the Territory is decidedly th?.t of cordial
good- will toward the enterprise.
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The New Placer-mines.-! am indebted to Mr. A. Z. Huggins, of Santa
on this property, a part of which I also examined personally. It is known as the San Pedro and Canon del ..d..gua grants, and
is situated in Bernalillo and Santa Fe Counties, about forty miles southsouthwest from the city of Santa Fe. It contains in all about 40,000
acres, embracing gold, silver, and copper mines, granite and marble deposits, and extensive agricultural, grazing, and timber lands.
The Cafion del Agua grant.-This grant covers the northeasterly portion of the property, and contains 3,50113<lo acres. This is known as the
'~mineral grant," as it embraces a number of noted mines, and is of
comparatively little importance, except for miniug purposes. The
Tuerto Mountains, which are some three miles in length, extend over
the larger part of the tract, and in and around it are the mines referred to.
The discovery of gold in the washes of the Tuerto was made (as I
am informed by Senor Francisco Aranda, one of the discoverers and a
long-time resident of Real del San Francisco) in the year 1842. The
first gold discovered was in the Canon Bonanza Viejo, from whence in
the years following very large amounts are reported to have been taken.
After this discovery prospecting was prosecuted in all the canons around
the mountain, when every canon that showed a deposit of earth was
found to be rich in gold. The most important of these were named
respectively Bonanza Viejo, Bonanzita de las Granos, Bonanza del Canon,
Bonanzita de Valentine Vasquez, Bonanza del Mater Hoso, and Bonanzita del Uabo del :Mano.
From the date of the discovery of the placers, the immigration was
so rapid that is said that in 1847 the population of Real del San Francisco reached nearly 4,000 souls, and was larger than that of any other
town in the Territory. In that year the town and vicinity contained no
less than twenty large stores and thirty shops or smali stores, all of
which did a thriving business in the exchange of gold. The number of
miners at that time is estimated at from eight hundred to a thousand,
all of whom, although their mode of working was of the most primitive
kind, were abundantly successfu~ in obtaining gold.
It is impossible even to approximate to the amounts taken out, as the
miners, owing to the lawless character of a portion of the population,
kept .their operations as much to themselves as possible. But it is
stated on undoubted authority that the principal stores often averaged
as high as $1,600 each as their weekly exchanges with the miners.
Notwithstanding this, it will be seen that all the work done was in
effect little more than merely the prospecting of the placers. The miners
only sought for the coarse gold, as indeed, by the crude means used,
they could hope to save no ot.her; and in all their washing, it is universally agreed that they did not obtain one-half of the gold washed.
As a fair index of the aggregate amount of earth worked in these
placers, I will instanc~ the Bonanzita de los Granos, which is a large
placer, and has probably been worked more in proportion to its extent
than any other. This placer covers an area of perhaps two hundred
acres, with probably an average depth of 25 feet of gold-bearing earth.
Less than one-third of the surface of this has been touched at all, and
of this not one-fourth of the dirt has bePn washed.
The mode of working was by sinking shafts about 4 feet in diameter,
then seeking for the richest streaks. and washing only the dirt taken
from these. The miners labored under serious disadvantages, which
rendered it iml)OSsible for them to save money by their means of working, except by washing only the richer depmdts, or ''pay-streaks," as
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they termed them. There being no water nearer than the town, some
two and a half miles dista,nt from this placer, they were compelled to
take ad vantage of any circumstances that would enable them to secure
the necessary amount for their work. In the winter season, when there
was snow on the mountain, they utilized this by melting it with heated
stones, and thus managed to keep their washing-holes supplied. When
there was no snow, they were compelled to haul their water from the
town, or purchase of those who made a business of hauling it, at $1.50
per barrel. When in addition to these difficulties it is understood that
only the batea (a shallow wooden bowl) was used in the washing, it will
be seen that the miners must indeed have worked rich deposits only,
to realize even a poor subsistence. Many of them found nuggets of
considerable value. The largest one reported is said to have been sold
for $6,000. Senor Arauda states that he weigh~d one which went 11
pounds and 9 ounces avoirdupois. This was exchanged at $16 per ounce,
as was all the gold at that time, although of fine quality and really
worth $20.
That this canon has hardly even been fairly prospected, is further
evidenced by what Senor Aranda has done since the exodus of the
miners generally from the mines. On a portion of the wash which bad
not previously been prospected at all, and at a considerable distance
from ·t he mountain, where very coarse gold was not expected, he sunk
a· shaft to the bed-rock-about 40 feet-which be worked with as good
success as in his shafts in the old part of the diggings. From this shaft
he took out from 50 to 100 buckets of pay-dirt daily, and realized from
it between $200 and $300 per day for a considerable time. Even here
he found nuggets, one of which brought him $600. He is one of the
few who have continued to work in these placers.
The Bonanzita de los Granos is a fair representative of the placers
around the ruerto. They have all been worked to a considerable extent
with similar results. The gold is so far from being aH taken away that
even to this day the inhabitants keep up their old custom of turning
out in a body, after every rain-storm, in search of such nuggets as may
chance to be exposed by the rush of water through these canons.
One of these placers, f,h eBonanza Viejo, extends into the valley beyond
the line of the Canon del Agua grant. This fact has been taken advantage of by a company of gentlemen of Santa Fe, to utilize the wash
to their own advantage. The land being public, they have taken it by
pre-emption, and are sinking an artesian well just outside the line, ·for
the purpose of getting water to sluice their claim. They have thus far
spent about $8,000, and sunk the well a . trifle less than 300 teet, with a
good promise of success. They have now about 60 feet of water, which
by a pump affords a supply of about four barrels per hour. They have
full confidence in ultimately obtaining a supply that will be equal to
the capacity of the bore.*
What is peculiar to this placer is that rich float-qual.'tz is largely
mixed with the earth, and that it is from this that the largest part of
the gold has been obtained.
In 1847, after the reduction of New :Mexico by General Kearney, nearly
all the miners left the placers, never to return. Why they left so suddenly, is somewhat conjectural. Probably a doubt of the pacific inten- ·
tions of their new rulers toward them had no small influence in leading
to their dispersion. Whatever may have been the cause, it is believed
*I do not share these sanguine expectations. My impression, formed upon a. brief
examination of the locality, is unfavorable to the hope of a large permanent supply
from this well.-R. W. R.
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that, at the time, the mining operations of the locality were at their
height of prosperity.
Since that year but little has been done to revive the mining business
in the neighborhood, and the once flourishing town has gone into decay.
These placers in the aggregate cover certainly not less than 800 acres
of gold-bearing earth. These 800 acres, so far as can be ascertained,
average in depth of gravel about 25 feet. In area and depth they are
inferior to the great deposits of the old placers on the Ortiz 1\fine grant,
which adjoins this grant on the north. In absolute richness they have
perhaps proved superior.
The all-important drawback is the lack of water for sluicing, or even
for simple washing. For the latter purpose a partial supply may be
obtained, doubtless, by artesian wells, though not in such a way as to
obviate the necessity of carrying the earth to the water or the water to
the diggings. The best localities for wells would be topographically
lower than a large part of the rich ground.
A plan has been suggested of connecting the placers by tramway
with the nearest available stream-the San Pedro Ureek, fiye and a half
to nine miles distant from the various diggings, or the Hio Grande,
twenty miles distant. This system has never to my knowledge been employed in extensive placer-mining, and I do not think it would pay.
Mining would still have to be done by hand through shafts and drifts,
and the handling and tra-nsportation of material would eat up the profits.
The only remaining method is the ordinary but in this case very
costly one of bringing water upon the property by means of a ditch.
What has been said on this point above, with relation to the old
placers on the Ortiz mine grant, will apply here also. The new placers
are several miles nearer, by the necessary route, to the point on the
Pecos from which water should be taken to secure the necessary head.
The construction of a single large ditch to supply both properties would
undoubtedly be remunerative.
The lode rnines.-In the trail leading up the mountain from the Bonanza del Uaiion the outcroppings of several auriferous veins are plainly
discernable. The Aranda lode, a considerable distance up the mountain, shows an excavation of some 30 feet into the side of the mountain,
and has a shaft about 50 feet deep. Mr. Hargus, a resident of Real del
San Francisco, has recently worked it with some success, the ore running from $16 to $20 per ton in the stamp-mill. The pay-vein is narrow, and the lode probably only a spur. Its course is northeast and
southwest.
A few yards above the Aranda is the Brown lode, which has a shttft
about 60 feet deep. This vein has the same course as the Arauda and
the same peculiarities, having syenite walls and carrying free gold.
]'ollowing the course of these lodes a short distance over the spur of
the mountain, into which they penetrate, we strike the noted Ramirez
vein, which runs nearly .porth and south across the crest of the mountain. This deposit has been opened in five different places. The most
southerly of these openings is the Ramirez mine, which was described
by .Mr. Brtickuer in my report published in 1870. There have been no
important developments since that time. The vein is 25 feet wide, and
carries decomposed iron-stained quartz and malachite, with free gold.
In former times it was worked by the Mexicans, who dug four large
caves into it, leaving pillars for support. Mr. George Brown subsequently opened it with an open cut about 50 feet long and 25 feet deep,
showing a very regular stratum of brown and green color between parallel anu well-defined walls. It lies nearly horizontal, its dip being
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only 100 southeast, (into the hill.) Six average samples taken from different parts of the vein prospected by Mr. Bruckner, yielded from $10
to $20 gold per ton.
Several miles distant on the Ortiz mine grant I found in 1873 what
appears to be a continuation or repetition of the same peculiar deposit.
About three-fourths of a mile east of the Ramirez mine is the San
Miguel lode, which follows the crest of the spur of the mountain opposite the Calion Bananza Viejo, and is clearly marked by the outcropings on the surface for a long distance. A shaft .has been sunk upon
this lode to the depth of 30 feet, from which, I am informed, was taken
a large quantity of very rich ore; specimens aYe still lying around the
:r;nouth of the shaft, on some of which gold is visible to the naked eye.
Many other openings on the mountain show indications of both gold
and copper ore, but there are none that can properly be dignified
with the title of mines. The -remarkable richness of the gravel at the
base of this mountain, the fact that the fragments, angular and not
greatly water-worn, and the occurrence of abundant ''float-quartz," all
indicate the existence of numerous quartz-veins, but undoubtedly the
placers are at present the most promising field of operations.
The San Pedro grant.-This grant is about nine miles in length and
five and a half miles in width, with an'" added league" about two and a
half miles square, extending into the plains from its southeast corner,
the whole containing 35,911 16030 acres. The grant is much diversified,
embracing mountains, hills, valleys, and plains, and is suited to the
purposes of mining, farming, milling, and grazing. On the easterly portion are the San Ysidro and San Pedro Mountains, and on the westerly the
foot-hills of the Sandia; between these and the added league are plains
covered with gramma grass, (the best known for stock,) the center of
·which are cut by the San Pedro Creek and several branch~s, the valleys
of which embrace hundreds of acres of fine agricultural land.
Mines.-The only mines positively known on this tract are on and
around the San Ysidro and San Pedro mountains. The canons of the
former are said to contain good placer-diggings, and the mountain itself
both copper and the precious metals, with indications of iron. General
Palmer, in his Report of Surveys Across the Continent, (p. 137,) says
that on the San Ysidro Mountain, in this district, there are numerous
lodes of copper, as well as silver and gold, which were worked many
years ago, before the memory of the oldest inhabitant, and that the
ruins of numerous furnaces and arratras are to he seen. It is not unlikely that thorough prospecting might open here some valuable deposits.
f'ter the conquest of New Mexico by the Spaniards a very large and
profitable mining business was carried on in this region, the Indians
who had been reduced to servitude being the unwilling operatives of
the mines. But after the uprising of 1680, and the consequent expulsion
of the Spaniards, the Indians, to secure themselves against a repetition
of the oppressive labors which had been required of them, carefully cov-·
ered over such mines as had been in recent operation, and, as far as possible, obliterated all traces of them.
Traces of these hidden mines are frequently discovered. Do-n Serafin
Ramirez claimed to have found one on the San Pedro Mountaiu, but, I believe, carried with him to his grave the knowledge of its exact locality.
When the survey of the grants was made, one of the party of surveyors
discovered one on the line between the two grants, but a short distance
from the Canon del Agua Spring. He has never yet revealed its exact
location, although he has offered to the proprietors to do so, and open
it at his own expense, if they will secure him an interest in it. New
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Mexico iR full of traditions concerning these ancient mines, to which, of
catus~, little faith can be given. The discovery of the filled-up and overgrown excavations unfortunately affords no guarantee of the ntluc of the
particular deposit found. Some of them were very profitable, but
which~

At the southern extremity of the San Pedro Mountain a party of
prospectors recently made the discovery of a silver-ledge, which they
called the San Antonito. They at first supposed they had found two
ledges, the western one of which they called the Robinson; but on excavating some 12 feet to find the west wall of the San Antonito, and
finding none, they concluded that after all it was really but a single
ledge. On the east side is a good wall, and also on the west of what
was called the Robinson. At the east wall a pit has been sunk 10 feet,
and shows a widening vein of galena-ore, now some 6 inches in width.
Two assays are reported, one showing $40 and the other $80 to the ton.
The vein-matter in the westerly portion, or Hobinson lode, is of quite a
different nature, and is said to indicate chloride of silver. I have not
seen it. The lode has been traced by its outcroppings a considerable
distance along the crest of the mountain. Other discoveries of silverore are reported on this grant, but 1 have no definite information in regard to them.
It is not certain that the coal-beds exposed on the Ortiz grant and
along the Galisteo underlie at workable depths the San Pedro grant.
Indications of iron-ore are abundant, but of this I can only say what I
have said concerning the former region: it seems to me likely that the
iron-ores showing themselves in veins will pass into auriferous pyrites
in depth. But I do not speak of personal knowledge of the San Pedro
grant. Timber is abundant, particularly in and around the Sandia footbills. The ranches and villages of San Pedro, Alimitos, Cbimal,
La Madera, and Palo Amarillo are mostly Mexican settlements of the
poorer sort, and fallen to decay. Stock-raising and farming on a small
scale, with and without irrigation, are the principal occupations. If
building-stones were in demand, (as they are not at present,) excellent
syenite and white and clouded marble could be obtained on the grant.
But adobe is the fashion.
The Cerrillos.-This is a low, isolated range of mountains, about twenty
miles southwesterly of Santa Fe, New Mexico, and about twelve miles
east of the Rio Grande, The range covers an area of about four by six
miles, the Galisteo River running along- its southwesterly border. The
formation is porphyry, syenite, with an occasional cropping of sandstone
and limestone. The minerals contained are silver, copper, lead, iron,
and coal. Gold bas not yet been discovered in any amount worthy of
notice, although extensiYe placers as well as veins of this mineral are
worked a little to the south, on the Ortiz and New Plaeer g-rants. Mining in this locality bas been mostly for silver and lead. I made a ha~ty
trip to the Cerrillos in June, 1873, but did not see on that occasion the
mines now considered most promising. I am indebted to Mr. B uggins
for notes on them.
The Cerrillos, like other mountains in this region, are supposed to contain many rich mines, filled up and hidden by the Indians after the
Spaniards were expelled in 1680. Twent.y years elapsed before the Spanish authority was completely re-established here, and few of the earlier
proprietors then returned. All records of their mining operations are
lost. I have seen some of the ancient workings, but I was not particularly impressed with the wisdom of their location or the skill of their
construction.
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Recentiy, Dr. E. Andrews, of Santa Fe, having, with other gentlemen,
obtained possession of all the known mines in the Cerillos, has re-opened
two of them, and is now at work on one called the Santa Rosa, preparatory to extensive operations. He has a furnace erected on the Galisteo,
to which he has already packed and worked several lots of the ore. The
shaft, on re-opening, was found to be sunk 55 feet. The results of assays
and smelting up to June 15,. 1873, were as follows: Four assays from
debris, respectively, 9 ozs., 12 dwts., 10 grs.; 18 ozs., 15 dwts., 15 grs.;
15 ozs., 5 grs.; 8 ozs., 15 dwts., 7 grs. Average: 13 ozs., 2 dwts. per
ton of 2,000 lbs. = $15.90.
A small quantity of ore found at top of shaf was first worked in the
furnace, producing bullion worth $92.58 per ton. On sinking the shaft
to 65 feet Dr. A. made a run of fresh ore, obtaining $120 bullion. On
sinking 10 feet further he obtained $132. This was the last run made
up to the date given. The shaft was in June nearly 100 feet deep.
After sinking it a few feet further, it was proposed to run leYels and put
the works into regular operation. The crevice between walls ranges
from 5 to 6 feet. No mineral was found above a depth of 25 feet, where
it appeared and gradually widened, until it attained a width of about 2
feet of argentiferous galena.
The Rueleiia is the second mine spoken of as having been re-opened
by Dr. Andrews. The opening is in a zigzag course, and extends to
about the depth of 70 feet. Dr. A. has made twenty-five assays of samples found in the debris, the lowest of which ran $16.25, and the highest
$227.60; the average being about $104 per ton. There are several old
openings on this vein, in which considerable work seems to have been done;
but they are all filled in. The vein can be traced by its outcroppings
for a mile and a half.
From another mine, situated about two miles southeast of the last
named, Dr. Andrews obtained a small quantity of ore, which he smelted,
, realizing from the bullion $72 per ton. The bullion iri all these runs
·
covers about 75 per cent. of the dressed ore from which it is obtained.
The mines of the Canada, de las Minas.-These are situated along a
canon of this name, signifying Glen of the Mines, in the foot-bills some
two and a half miles southeast of the Santa Rosa.
The Mina del Tiro (Mine of a Shaft) is the principal of these. It is
probable that no mine in New Mexico has been more extensively
worked, yet no one knows, nor is it possible to ascertain, its full extent,
except at considerable trouble and expense.
There are two shafts still open on the vein, and two that seem to
have been filled. The crevice is 5 feet wide. The shaft, which seems
to be the original or discovery-shaft, follows the crevice, dipping with
it about 750 to the northwest. About 100 feet southwesterly of this is
a vertical shaft,, openerl some 30 feet from the vein at the surface, but
striking it at about the depth of 100 feet. At this depth the two shafts
are connected by a level or drift which is reported to extend along the
vein 300 feet. There are other levels and extensive chambers in the
mine, but it is impossible to obtaiu definite information as to their extent. At the time of my visit the shafts were in too dangerous a condition to be entered, particularly in the absence of ladders.
It is said that this mine has been opened to the depth of 200 feet. but
there is no other ground for such a statement than tradition. Wbat(wer
workings there may be below the long level are filled with water, and
doubtless have been so ever since the abandonment of the mine. As there
are remains of a canoe in the mine, it would appear that when the
miners struck water, not having facilities for removing it, they ceased
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attempting to sink the shafts deeper, and from that time mined only
above that point, using the canoe to convey them to the different chambers
of the mine. With the use of modern appliances, such small amounts
of water as collect here would be little hinderance to mining. The vein
has clearly-defined syenitic walls, and tlw extensive excavations are
proof that it has been found continuous in depth. The surface indications, also, in the broad and continuous outcroppings which can be
traced for at least a third of a mile, corroborate this conclusion.
That work in this rniue was stopped suddenly and in the midst of
active operations (doubtless at the Indian uprising in 1680) is apparent
from the circumstance that all the ore to be found in the debris of the
mine is around the inclined shaft. The vertical shaft was evidently
sunk long after the other, with the view of making it the working-shaft,
as appears from its being commenced away from the vein and sunk
vertically; yet it was apparently never used at all.
The pay-ore is argentiferous galena. It is next to impossible, without re-opening the mine, to obtain fair specimens of the ore, as everything worth picking up around the shaft seems to have been taken
away. .Assays of inferior samples from the debris have been made, ·
ranging from $8 to $52 per ton. In appearance the ore is much the
same as that of the Santa Rosa, and it will doubtless prove equally rich.
So much Jabor would hardly have been expended on a mine carrying a
low grade of ore. On the other band, it must be remembered that in those
days the value of the precious metals was relatively much greater than
now, and that p.eon labor was but a trifling expense to the employer.
The two principal shafts of this mine are among the few in the
country that have not been filled or caved in, and consequently are in
condition to allow work to be commenced almost at once, and at a comparatively small expense.
There are no evidences of any extensive furnaces having been erected
and operated in this neighborhood, although the remains of small ones
are to be found on the Galisteo. .According to Mexican and Indian
tradition, the rich ores from this locality were packed on burros (asses)
to Chihuahua, a distance of six hundred miles, for reduction.
Across a small ravine from the incline of the Mina del Tiro are the
bold outcroppings of a nameless lode which crosses the line of the
former at an angle of about 400. This lode, though carrying galena at
the very surface, is not opened at all above ground. It is at least 10
feet wiue, and has every indication of being a valuable mine. But that
it bas not been worked by the shrewd old Spanish miners is not so
certain. Its distance from the old shaft of the Min a del Tiro is so short
that it could have been much more easily reached and opened from that
than from its own surface; and this, in the opinion of those best
acquaintt>d with thtse mines, is what was done. A small sample from
the outcroppings, on being assayed, produced $22.56 per ton.
On tbe west side of tl1e canada, a short distance below the Mina del
Tiro, is another nameless lode, which. has evidently been pretty largely
developed. It has an opening diag~mally into the side of the bill of
about 20 feet, at the bottom of which are strong timbers placed over
what appears to be a vertical shaft, and these covered with earth.
This mine was apparently covered over for protection merely. The
excavation at the surface not having been closed up, there was
probably no intention to conceal it. Not a single sample of ore could
be found in the debr~s outside. Some small pieces of carbonate ore
were, however, obtained from the vein at the surface, which produced,
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on assay, $24.31 per ton. The width of the crevice between walls is
from 5 to 6 feet.
The re-opening of this mine, as the covering has apparently been
effectual in protectin_g it against earth and rubbish from above, could
doubtless be done at a very light expense, the removal of the covering
being probably all that will be required to expose the shaft and such
excavations as there may be, in much the same condition as when the
former operators ceased from their work, barring the decay and collapse
of tim bering.
On the opposite side of the canada from the last-named is another
ledge, which has an excavation of about 15 f~t into the side-hill. But
though it it is clearly defined, with a crevice full 7 feet wide, no ore
appears to have been reached. The vein-matter, however, has much
the same appearance as that of the others.
ln the various ravines running into the Canada de las Minas more or
less "float ore" is found. When found here it is always argentiferous
galena, and in nearly every case indicates a lode that bas as yet been
undeveloped, since the developed lodes in the locality are entirely in
ornearthebanksofthecafi.ad~

About three-fourths of a mile north-northeast of the Mina del Tiro
are two considerable excavations, which present a very different appearance from the others examined. The ledge, if it be such, seems to carry
copper rather than silver. A very rich, though narrow, copper vein
runs through H, and no evidences of silver appear.
But more interesting than these excavations is an artificial curiosity,
which lies near them, in the shape of a ruin of a circular building, about
10 feet in diameter, and which seems to have bad the form of a section
of a cone. The foundation-layeris undisturbed, while every stone above
that has been thrown into the space inclosed. The earth at the center
of the circle is considerably depressed, and its appearance suggests
~bat a shaft bad been sunk there, and. that the structure bad been
erected for a shaft-house. If this conjecture is correct, the mine, when
operations ceased, was probably filled with the surrounding vein matter,
and the wallc of the building thrown upon it, to conceal it more effectually from observation. On these grounds, it is thought by some that this
was probably the main mine of the locality, and the other excavations
mere experiments, perhaps, to discover the exact position of the ledge.
As I did not visit this spot myself, I have no opinion on the subject.
But I cannot see the need or use of a shaft-bouse of such a shape and
only 10 feet in diameter.
About 100 yards south of this point, on the crest of the same bill, is
a bole, now nearly filled, showing in the debris a considerable quantity
of copper-ore of a good quality. This is very unlike that from the other
excavations, and probably is from a different vein. A blow-pipe test
showed from 20 to 25 per cent. of pure copper. There is every indication that a large body of copper-ore is to be found in this locality, and
the reason that work was not further pursued here by the Spaniards
was, probably, that they sought silver, not copper.
Iron.-At several points among these hilh~ are large indications of
hematite iron. Not a pick, however, has been struck into them, as an
iron-mine in this region is not deemed of any value. This mineral, indeed, crops out in all parts of Santa Fe County, but scarcely a ledge
has been opened, and not an iron-furnace bas been built. This condition
of things will doubtless change when the expected railroads arrive in
the neighborhood.
There are extensive outcrops of shale in this range, similar in general
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appearancA to that which accompanies the lignites of the region; but
I found no coal, though I examined se,~eral promising localities.
The Galh;teo River wasbe~ the foot of these hills, and supplies an
abundance of water for runniug any desired amount of machinery by.
steam during all seasons of the year. From the Mina del Tiro down
the Canada to the river is a trifle over a mile, by way of which a good
road can be constructed ·1t a small expense. With the exception of a
few small springs, there is no other water in the locality.
The only woods worth mentioning are piiion and cedar, of which there
is a considerable supply. They are of small growth, but excellent for
fuel.
There are good roads connecting the Cerrillos with all important
neighboring localities, and the mines are easily approachable, either
from the north or south.
In my report published in 1870, this property is alluded to as belonging to the grant owned by the Delgado family, and known as the "Cerrillos grant." This, I am assured, was an error. The Delgado claim
names ''high bills" as the so·uthern boundary of the grant. Sierra Cochilla Piedrigoso is the most southerly of the bills clearly referred to ;
and this is nearly a mile north of the mines on the Canada <le las Minas.
South of this there are no "high bills" short of the Old Placer Mountains, and these are in the midst of another grant, and some six miles
south of the Galisteo l{iver.
·
The error doubtless arose from the fact that what are now known as
the Cernllos (which means small mountains) are not the hills originally
known by that name, but have acquired the name from their vicinity
to the old Cerrillos, and the fact that the Spanish word in some measure
describes them. The original Cerrillos lie some four miles 11ortb of the
others, and are the hills that gave the name to the grant. Iu corroboration of this are the facts that the creek just 8outh of these hills bears tile
same name, and the ranch nearest them on the creek is callt>d the "Cerrillos Viejo Ranch," (the old Uerrillos Ranch.) Tht>se facts are well nuderstood in the neighborhood, and the Government officials, having full
knowledge of the circumstances, did not hesitate to issue patents for
these lands in fee-simple, and witlwut reservation, to the present m\'ners.
Railroad communieation.-TheAtlantic and Pacific Hailroad Company
has located its road through this immediate section; and what is kuown
as the line of the Galisteo is not. only recognized generally as the most
practicable routt>, but is adopted by the company, and tbe public lands
within it;:s limits have beAn withdrawn from the market.
But it is most likc=>ly that, before this company will be able to extend
its road to this section, the road of the Arkansas Valley and 01mmaron
Railway Company, which bas bt>en organized for the pul'pose of continuing the line of the Atchison, Topeka and Santa Fe Railroad from Fort
Lyon, via Cimmaron and Fort Union, to the Rio Grande atAHmquerque,
will have been constnl&tt>d, and tbe railroad-connection between the
east and the Rio Grande aecomplisbed. The presideJ)t of tbis company
stfl,tes that the Galistt>o is already determined on as the route of his
road.
The Denver and Rio Grande Railroad (narrow gaugt>) is also in course
of constructions toward the same objective point, it having already
passed Pueblo, and beiog pressed toward Triniuad. Two routes for this
road have been in contemplation. One passes, \ia the Sctugre de Oristo
Pass, to the Rio Grande; tbt>nce along that river to a point in the neighborbood of San Jnan; tbence to Santa Fe; thence southwesterly to the
Galisteo just below the Cerrillos, and thence again to the Hio Grande,
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and down the river to Albuquerque. The other passes, via Trinidad,
the Raton Pass, Cimmaron; Fort Union, and the Galisteo. The latter
route has been adopted, and grading has been carried on in the direction of Trinidad. The distance by this route, from Pueblo to Santa Fe,
is three hundred miles.
·
From these facts it would seem that no less than three railroad-lines
are likely to pass through this section, and that one or more of them
will reach the Cerrillos.
THE TURQUOISE ThUNE.

Farther north than the Cerrillos range there are large hills of what
appears to ·be trachyte, and in one of these occurs a very interesting
ancient excavation, known as the Turquoise mine. It comprises two
enormous open quarries, perhaps 200 feet in depth at the deepest point,
and covering an area of several acres. They must have been produced
with great labor, since there are no traces anywhere of the use of tools
or gunpowder. Tradition refers these workings to a period of greater
antiquity than the Spanish occupation, and declares them to have been
executed by the Aztec inhabitants of the regions who preceded the present Indian races. I am informed that stone hammers have been found
in these quarries, but no tools of any metal. It seems at first incredible
that excavations so extensive could have been made by means so rude and
simple; but a careful examination of the locality convinced me that the
achievement would not be impracticable. The trachyte is seamed and
fissured throughout, at small intervals, and in every direction; and there
is no:reason to doubt that hammers, wedges, and levers would be quite
sufficient to remove the solid masses. The torquoise occurs fully in the
fissures, in the form of narrow seams and plates, rarely or iwver exceeding the fraction of an inch in thickness. The majority of the seams now
exposed show the impure green variety, which is worthless. The present
Pueblo Indians, like civilized people, value the light-blue turquoise
only. Upon this they set a high price, being willing, as I am informed,
to barter a pony for a specimen of good color and uniform texture,
large enough to be pierced for a necklace. The visitor to this locality
seldom fails to find a few bucks or squaws squatting upon the heaps of
debris, and diligently searching for small fragments of blue turquoise;
but they appear never to have conceived an idea of continuing the excavation. Indeed, they seem to have that aversion for mining labor
which the Indians of New Mexico have probably inherited from the
days of Spanish tyranny, when they were forced to work as peons in the
mine. When questioned on the subject, they declare that this mine was
worked by a race of Indians now departed.
SOUTHWES'l'ERN MINING DISTRICTS.

During my visit. to New Mexico, I made arrangements for full reports
from competent residents concerning the mining regions of the southwest,
Silver City, Socorro, &c. I regret to say that these reports have not been
received in time for the present report; and the distance and difficulty
of communication have made it impracticable for me at the last moment
to fully supply the omission. All these districts are still in the opening
stages of development. Silver City may be said to have got fairly started,
having several mills at work; but there were last summer no deep mines
open; and the supplies of ore were from comparatively shallow workings.
Mr. Burlingame, formerly territorial assayer at Central City, Colo.,
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was in charge of a fine mill, containing Bruckner cylinders for roasting,
and was reported to be running it succesfnlly.
Prof. N. H. Winchell, director of the geological survey of 1\'Iinnesota,
has put at my disposal his notes on Southwestern New Mexico, obtained in
1872 by personal examination; and, although the period which has since
elapsed has been one of considerable activity in mining in that region,
and hence this description may not do complete justice to the resources
of the region as now known, yet the high authority of the observations,
and the circumstance that they have never yet been published, together
with the failure of my recent attempt to obtain late and trustworthy information, lead me to incorporate them in the present report.
The mines visited by Professor Winchell comprised certain copperclaims in the northern foot-bills of the Burro 1.\'Iountains, the Santa l~ita
copper-mines, the Lone Mountain silver-mining district, the Silver Flat
mining-district, the Chloride silver-mining district, and the Pinos Altos
gold-mining district.
The foregoing silver-mining districts are situated in close proximity
to each other, and in Grant County. The Chloride and the Silver Flat
districts are near SilverOity, which is al>out eight miles nearly west.from
Fort Bayard. The Lone Mountain district is about eight miles southeast from Silver City.
Copper.-The Venus Lead, so called, is situated about five miles from
the foot of the principal hills of the Burro Mountains, and in one of the
northern foot-bills of that range. The country rock is an imperfect prophyry. The feldspar crystals are white but rather small; the quartz h;
in scattered grains; and the third ingredient is a soft green mineral, the
external characters of which resemble those of chlorite. The "hole
readily decomposes and is easily excavated to great depth. Openings
have been made at a number of places, supposed to be on the same lead.
The principal excavation is known as the Venus mine, but it was only
15 feet in perpendicular depth. The chief deposit of ore, so far as disclosed by the work done in 1872, is the carbonate of copper, of which
some very fine and large pieces have been obtained. There is also more
or less chrysocolla. The whole is accompanied with considerable magnetite. At some of the other openings in an east or northeast direction
from the Venus mine, supposed by the owners to be on the same lead,
the ores comprise, besides those named, copper pyrite and azurite. At
some of these points the surface indications are much better than at the
Venus itself. The sum of Professor Winchell's observations on this
location resulted in the following general conclusion: A series of quartz
veins, about a foot each, some very well marked for copper and others
having none, cross the bill on which the principal opening is made, in
a direction northeast and southwest nearly parallel, sloping or dipping
to the southeast. They are spread over a surface of about 100 feet
laterally, so far as yet developed, and would be best exposed by crosstunneling in a direction ~utheast or northwest through the bill. Some
of these veins are traceable on to the adjoining bill northeast. The
eft'ect of these copper-bearing veins on the inclosing rock has been to
disseminate their contents, particularly the carbonate of copper, through
the whole mass contiguous, and hence the green carbonate is found in
all natural partings and cleavage planes where it could accumulate.
Another cnpriferous vein crosses a hill a short distance southeast from
that in which the Venus is situated, and is known as the Amsterdam
lead. It has been but very little explored, its thickness not being more
than 4 to 6 inches, so far as ascertainable from the development made.
This deposit has an anomalous character. It seems to be destitute of
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real quartz. It consist.s rather of a series of irregular accumulations in
the cleavage planes of the syenite. It is not constantly in one vein, but
spreads and branches in various directions, apparently following the
natural openings in the rock. This ore is said to assay by blow-pipe
examination a considerable amount of silver, but tests which I have
been able to make have not disclosed any silver. The copper-ores consist of the green carbonate, some chrysocolla, and cholcopyrites. There
is also a large per cent. of iron. This ore of iron appears like magnetite,
but my examinations indicate rather an uncertain mecllanical mixture
of the proto and sesqui oxides of iron.
Two and a half miles southeast of the V &PUS lead is the San Antonio location. This appears on a hill about 500 feet above the adjoining arroyos. In approaching it from the northwest it shows at a
distance a conspicuous mass of greenish rock projecting out of tlle summit
of the general mass of the hill. On a near approach it appears to be a
crumbling syenite, which can be easily excavated, like the rock of the
Venus mine. It parts under the weather into angular blocks of 1
inch to 6 inches in diameter. On these natural divisions or planes,
which run in aU directions, there is usually a scale of green carbonate
of copper, varying in thickness from the merest film or coloration to
half an inch. From the fact that the action of the weather only
separates the rock along these planes the exposed face of the bluff
looks very green, allll seems to indicate a great mass of green copperore, but on making a fracture tllrough the rock, independent of the
natural parting, it shows the syenite only. There is no distinct system
of veins, and the only guide in mining or developing the ore will be
the J inting system of the syenite rock, which indeed is complex and
various. Yet it may be said that the principal jointing system of the
mass runs in a direction about north and south, sloping or dipping
at an angle of about 45° to the east. Various other systems cross
this at different angles, separating the whole hill into angular blocks
of various sizes and shapes. Tllese planes of separation are tlle places
of deposit of the copper-ore, although it sometimes embraces continuous beds that have much the appearance of veins. The planes of
the principal system of joints, at least that which bears the most conspicuous amount of copper-ore, are about · 20 feet apart. I saw two
such planes, containing ore from 1 inch to 2 inches in thickness.
Sometimes the ore in these planes widens out to 3 inches in thickness,
but soon "pinches" back to 1 or 2. There is also a light stain of
copper disseminated through the entire mass of the rock. The only
work here done is in the form of a tunnel that ent1ers the side of the
hill about 60 feet below the summit, intersecting a net-work of thin
copper films and scales. This ore is so mingled with the mass of
the rock that none of the part excavated has been deemed worth
preservation. Tbe location, however, of tlle tunnel and its direction
are unfavorable for developing the ore in its principal deposits. It
runs nearly parallel with the principal system of joints. The highest
estimate that can be made of the per cent. of copper-ore com pared,
bulk for bulk, with the rock necessarily excavated and handled over
to obtain it, h; one five-hundredth part.
The conn try round about the Veuus, the Amsterdam, and San Antonio
locations, is hilly, or rolling, with the same kind of syenite knobs, and
although there is usually a thin 8oil derivable from the disintegration
of the rock ·i n sitttt, so as to conceal the mineral contents of tlle rocks
from sight, and supporting more or less of the mountain shrubs or
grasses, the trees of the country are stunted and low-branched; they
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occur without the frequency of trees in the weB-known "oak openings"
of Michigan. They consist. of pine anc:l oak, with some cedar. The
pines are sometimes 18 to 20 inches in diameter at the base, but rarely
over a foot. They sometimes rise 25 feet without important branches,
but the most of them are branched more or les8 to tbe ground. The
oaks especially are low-branched and spreading. The cedar is often a
large tree of~ feet in diameter, and bas a sound trunk for 10 or 20 feet,
but it is also apt to be branched even from the ground, and divided
into two or more trunks.
The only reliable water a\ailable for milling in the vicinity of the
Venus and San Antonio leads is southwest from the Venus. Here a
spring of .water is disclosed in a narrow, marshy place, situated bet\\een
two syenitic bills. At the time of my visit it was not copious, nor did
it produce a continuous stream, but had to be kept cleaned ont to produce drinking-water. In the wet season a surface stream runs from
this swale, as evinced by an arroyo farther down. About GO yards farther still, a small surface stream occasionally appears in this arroyo.
Streams in New Mexico often disappear below the surface, for several
miles, or entirely evaporate. In the former case they sometimes spring
out afresh at points farther down, where a rocky bed forces them
to the surface of the ground., or in the wet season become rushing ::md
dentstatiug torrents. Hence, it is very probable that a little excavation
in this arroyo below the point where the spring now exists, woulc.l discover, even in the dry months of the year, sufficient water for running
a steam engine.
Besides this there is, during several months of the year, a stream of
water carrying nearly 200 inches running within half a mile of the t;an
Antonio location.
The Santa Rita copper-mines are east from Silver City fifteen miles.
A bluff of ejected trap-rock strikes across the country soutbea8terly,
presenting a perpendicular wall from fiye to eight hundred feet high
above the general level, facing to the northeast. This wall is a conspicuous landmark for a great many miles, being visible from the Burro
Mountains, a distance of twenty miles. Its northwest termination is
abrupt, and is marked by the singular perpendicular colurun known as
the Kneeling Virgin, owing to the resemblance it bears to a draped.
female figure kneeling befor·e an altar. The Santa Rita miues are two
and a half miles farther northwest. The rock here inclosing the ore is
the same as that of the San Antonio iu the Burro Mountains-a whitening, crumbling, syenitic porphyry, in which the hornblende is replaced
by chlorite. (~) The ore also is similarly disseminated through the mass,
there being no true veins, not even a trace of quartz visible to the unaided eye. Ohemical tests alone disclose in tlwse parts most decomposed a considerable per cent. of silica. The planes of jointing hold the
ore. The most of it is green carbonate of copper or malachite, but
within this carbonate, w4lich occurs in irregular nodular eourses, is usually a central band uf the average thickness of three-quarters of an inch,
of a reddish-gray copper-ore, which bas a cherry-red streak, and tarnishes superficially to a charcoal black after long exposure, especially
witliin tile mine. This I take to be essentially I'ed. oxide of copper. It
embraces frequent1y small deposits of native copper, and is associated
with more or less impure chrysocolla. In some places at the Santa Rita
this last-named ore was seen to comprise the greater portion of the central band already mentioned as embraced wit.hin the green carbonate.
I judge that between one and two hundredths, bulk for bulk, of the rock
taken from the miue is copper-ore. The mode of occurrence is precisely
22M
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the same as at the San Antonio. In order to get the ore it is necessary
to remoye the entire mass of the rock, which is everywhere permeated
with the carbonate, and carefully select the best, The thickest masses
are about. 3 inches, but ate of short extension. The mine is now opened
to the depth of 100 or 150 feet, and consists of an irregular net-work of
tunnels, which ramif.v underground in all directions, guided only by the
iiHlications of ore. Occasionally columns for .the support of the superincumbent rock are left standing by the miners.
From Mr. James Fresh, who last superintended the working of the
mine, the following par_ticulars were deri\ed:
No ore was worked that did not yield 50 per cent. For taking the ore
out J\iiexican labor v.as employed. The men worked in the simplest way,
picking tbe rock to pieces in tbe mine, and carrying it on their backs
up the almost perpendicular ladders. They were obliged, for 1 cent
per pound of the ore they produced, to bring it to the surface of the
ground, as well as remove all refuse rock from the mine and dump it
at places designated. Two men usually worked-in company, one to excrtvate the rock and one to carry it out. The two would take out an
average of 300 pounds per day. Some men, especially .A.mericans, would
take out 1,000 or 1,500 pounds; others not more than 50. Tiley were
allotted to certain places where they must work. A sort of white rock
obtained in the mine, which has a slippery, talcose feel, containing some
carbonate of copper, is used for flux in reducing the harder ore of the
mine. There is said to be enough of this to smelt all the bard ore, the
carbonate containe<l within it paying for working it. It is denominated
''talc" by Mr. Fresh. I have not ascertained its chemical composition,
but am satisfied it is not pure talc. It probably contains lime and silica,
with some soda and magnesia, the alkaline constituents giving it its
fluxing quality. The pre:sent mvners are Sweet & La Cost, of San
Antonio, Texas, Alexander Brand, agent, Albuquerque, New Mexico,
and James Fresh, superintendent, Silver City, New Mexico. It is generally admitted that the mine was iuclu<led in an old Spanish grant, and
by that title is now, or was recently, held by a widow lady now li viug
in Spain, her agent being in Old Mexico. If she has any agent, he has
made no appearance on the ground ·within the last fifty years. 1\Ir.
Willey, a lawyer, claims to have searched out this old title, and to ba\e
bougllt the mine of the he:rs of the Spanish lady. He is making efforts
to obtain a United States title, and is said to intend working the
mine. vVork on the mine, Mr. Fresh said, was last abandoned because
by the methods employed it was not found to be profitable. They used
a small Mexican blast furnace.
Near this mine is a fine constant stream of water, which would answer
all purposes of milling. Wood, also, of about the same kinds as already
mentioned in connection with the Venus and San Antonio leads, can be
obtained in the neighborhood. Mexicans carry it into Silver City for
$2.50 per cord, cutting it wherever they can most conveniently.
It is quite likely that other locations could be made in the immediate
vicinity of the Santa Rita that would prove equally good. The hills
about are low. ':rhere is a great similqrity in the rock, and it may
be presumed that it carries the green carbonate and red oxide in· the
same manner as developed in the Santa Rita.
Silver.-In the Lone Mountain silver-mining district the mode of
oecurrenee of the silver-ores is the same as at the Silver Flat district,
and as the information obtained will not warrant me in presuming
to give a complete account of each, they may be included in one general description. In this description the Cilloride silver-mining district
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may be partially included, although on the flat at Chloride the ores
occur in an exceptional manner, and will need special description.
In eaC'h of tl:\ese districts there are a great many separate locations
owued hy difi:erent parties, the several merits of whicb Professor \Viucllell had no time to in"Vestigate. But from what he saw he became
couvinced that there is good reason for predicting a rapid development of these districts on their own merits. The sil\er occurs in or
associated with a metamorphic limestone, which is probably of the
carboniferous age. A belt of low hills, only one side of which is
usually of limestone dipping with the slope of the hill, runs east and
west, extend from the Gila River, perhaps from some point farther
west, an unknown distance easterly, including the Cbloride, Sil\~er
Flat, and Lone l\Iouutain silver-mining districts. It seems to taper
to a point toward the Gila, and also below Lone Mountain, co\ering
a distance of thirty-five or forty miles, having a width of about four
miles. On either side of this belt of limestone bills are granite bills.
The limestone lies, wherever he was able to make examination, immediately on the granite, wllich is uniformly decomposed to a great
depth, becoming more or less perfectly l\.aolinizecl. This limestone, instead of being entirely on one side of the bills, sometimes caps the
bills, descending equally on different sides, granite occurring round
tlle bases. Tile metal is most frequently on the east side or tlle northeast, and well toward the flat or foot of the hill. The eastern slopes
contain the limestone farther toward the valleys than the western.
lhe ores are the chloride of silver, the sulphurets of silver and lead, and
nati-ve silver. There is also a great quantity of iron-ore. vYhile there
are some true leads of quartz carrying silver ore, traceable for several
thousand feet, at all these districts, the most frequent occurrence of the
ore is in detached and irregular patches or pockets. This is true particularly of the chloride. Sometimes a complete network of fine veins is
found to be rich in silver-ore. This irregular manner of occurrence of
these ores in these districts has induced a change from the usual method
of making locations at the Chloride district. Instead of locating on a
lead in linear feet, the claims are taken as squares or blocks, 50 feet
wide by 100 feet long. At the Lone 1\Iountain and the Silver Fhtt districts tlle miners insist that their locations are on continuous quartz
Yeins, and from occasional cropping~, which seem to occur on all bands
-very irregularly, they fancy they can trace their leads over the surface.
They have usually done very little work on their locations beyond that
necessary to hold their claims. Several Spanish arrastras are in operation at Silver City, reducing by the amalgamating process the ores of
the Silver Flat and the Chloride districts, the ore from the latter place
being carried to Silver City, a distance of two miles, in order to reach
water. Arrastras are also at work at the Lone 1\iountain district, on ores
taken out there. The Mexicans also have smelting-works of an inferior
kind established at S.lver City for reducing the more refractory ores,
such as argentiferous galena. They obtain their ore generally by theft
from the various openings that have been made, not a location being
owned by them. In addition to these cheap methods for reducing the
ores of these districts, one or two good steam-mills have been erected during the past ~~ear, by which the ores of the Chloride and the Silver Flat
districts will soon be more perfectly and more cheaply reduced. 1\Ir.
Coleman, the owner of the .first mill completed and in operation, owns
important interests in the Chloride district, but is more than occupied
with the reduction of ores from other locations. His being the only
mill in working condition, he is pressed with custom-work. l\Iany of
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the miners have taken out ore, and are compelled to keep it in store till
facilities for reduction can be bad. Meantime, being generally poor
men, they reduce by the simplest methods such quantities as will furnish
their daily subsistence. At Lone Mountain also arrangements llad
already been made early in 1872 for the erection of a 10-stamp mill, by
lVlclntosh & Hackney, a firm known as the Lone Mountain Mining
Company.
The water at Silver City is not very abundant. At Lone Mountain,
although there is not abundant surface-water, a good supply is obtained
by sinking wells and opening ditches. Some parts of the ~-ear there is
abundant water at both these places.
· The following minutes from Professor Winchell's note-book, gathered
hastily as he passed over the ground, will convey a better idea of these
districts, perhCJps, than could be given in any other way, although the statements of the miners concerning the yield of their locations must always
be taken c·um grano salis. These minutes pertain only to such locations
as Professor vViQcheU. happened to meet with, or to those to which his
guides took him. There are many others, the names of which even he
could not ascertain, which may be as good as those named. He does
not wish to be understood as expressing a decided opinion on the merits
of many of these claims, compared with others. These notes express
the truth as nearly as he was able to obtain it, both in respect to the
aspect of the various locations, and the yield they severally afford.
1. In the Lone }I!J.ountain district.- The Home ~:ticket, owned by J1,rost & ·
Oc.: vein about 25 inches, in limestone, shows silver glance, born-silver,
and a little native silver ; direction about north and south ; opening
about 6 feet; gray ore, said on rough assay to run $2,000 per ton; traceable 4,000 feet.
The Home Ticket, first extension, opening 5 feet deep; vein 18 inches;
one wall-rock well defined; somewhat scattered otherwise; vein here
seems a brecciated injected conglomerate, with some quartz and considerable calc-spar; ore chloride and native silver; eight days' work by three
men is said to have produced eight tons of ore; vein traceable 4,000feet. ·
George A. A.llen & Co., of Fort 13ayard, owners.
The Silver Tree: owned by Frost & Co., (nine partners;) thin veins
scattered over a space of 4 or 5 feet, some 6 inches thick ; excavation
n,bout 4 feet; in limestone, veins no~ well defined ; general direction ea8t
and west.
The Belief: owned by George Warren & Co.; horn-silver and native;
a value of $1,500 taken out of a hole two rods long and abou~ 4 f('et
deep. Vein in limestone, about 6 inches wide; said to be .one of the
:richest veins yet discovered.
The Twilight: between 5 and 6 feet wide, same rock and form; shaft
20 feet ; traceable half a mile ; owners~ Stearns & Reisen.
The Far vVest: three feet wide; $200 per ton , owned by ProRt & Co.
The Copper Point: comprises several leads; one chunk of bOO pounds
said to be nearly pure platanea; owners, l\farkham & Co.
The Ca1umet: $16,000 per ton, (selected sample,) goes $ 1 per pound in
the ftrrastra ; owners, Mcintosh & Hackney.
Shook and Tisions Mine: twenty-foot shaft; assays $.5.
There were many others not seen by me. This district is not yet fully
prospected.
Also the following were seen at Lone Mountain:
The Durango: v·ein 3 feet average, in the 1,200 feet owned ; trc:tceahle
about two miles; shaft 6 feet; owners, Mcintosh & Hackney.
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The Humbug: traceable about a mile; vein 4 feet in limestone; shaft
28 feet; on the Yein only 6 feet.
The Mohawk: vein, about 2 feet average; traceable one mile; runs
northeast and southwest; shaft, 5 feet; limestone walls; owners, Lone
Mountain Mining Company.
The Rosario affords fine ore; vein, 4 f(>et; shaft, 8 feet; limestone
walls; contains some of the best ore; owned by the Lone Mountain
Mining Company.
The Saint Louis: vein, 2 feet; shaft, 6 feet j runs in about the same
direction as the last; owners, Lone Mountain Mining Company.
~I'he Big Emma: vein, 4 feet at 22 feet depth, with one wall-rock well
defined ; the other is less regular; it is in limestone. First ore worked
at this place was amalgamated by Coleman, at Silver City, worked ou
halves, and was said by the owners to have given at the rate of 128
ounces retort to the ton. The foreman at the mill, when I subsequently
interrogated on the subject, said it produced at the rate of 54 pounds
from 8 tons.
In the arrastra process nothing under $200-ore will pay working,
according to the statements of owners.* Six animals' expense is
counted equal to that of one engine. Two arrastras and one pan will
reduce 12- tons of ore per week. In the ~roce~s salt and mercury are
used. Salt is obtained from the vicinity of Santa Fo, and also from
different places east of the Rio Grande. At Silver City it costs 83.50
or $4 per hundred. · Mercury at Silver City is worth $1.40 to $1.60
per pound. One hundred or one hundred and fifty pounds are needed
for each barrel or amalgamator. Loss is about 1~ pounds per ton of
ore. Mr. Coleman reeei\'es from 20 to 30 ounces of silver per ton for
custom-work, the black ores running higher than others. Unrefined
sih·er passes at Silver City for a dollar per ounce.
2. In the Silver Flat district.- The Eclipse Tunnel, owned by the Eclipse
Tunnel Company, is the most extensive piece of mining· work yet done
in the district. This tunnel runs a little south of west, and is intended to eut leadt; in the hill south and west of SilYer Uitv. It bas
a perpendicular cross-sectiou of 6 feet, and a horizontal one~ of 5 feet.
It is now drifted in 128 feet ; work suspended for lack of funds. It
begins in the common crumbling feldspathic. porphse.r of the country,
and continues so about 65 feet. Then it strikes a siliceous, dark-colored
limestone, which is the same as the stone of the Silver Flat district.
Jasper bands cross it. It sometimes shows fossil shells. At the ctepth
of 65 feet, between the porphyry and the limestone, is a quartz h•ad of
2 feet, cut by the tunnel. It is said to have contained some silver.
There is also a thin casing or deposit of the porphyry on the limestone
side of the lead. This, however, is saicl not to be constant, the lead
really being embraced between the two ldnds of work. JuRt on the
brow of tlle bill above this tunnel is a 15-foot shaft, on a lead of 10
jnches, supposed to be.a. spur or part of the main lead of 18 inches
which runs parallel, or nearly so, with it, both together called the
Braham lodes. There are three others of these lodes, which are to be
cut by the tunnel. The tunnel company have the right, also, to all
· other leads cut which may not have been located at the time these were.
~rhe claim on each lead is 1.200 feet-600 feet each side of the tunnel.
After passiug the present claims of the company, 500 feet are allowt:>d
by congressional htw on other leads. The lead seems to be loaded with
iron-ore, yet, doubtless, would develop silver at a short deptll. Many
*This is au extraordinary statement, which I am at a loss to uuderstuud.-R. W. R.
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of the leads in the Silver Flat district are characterized by a heavy,
earthy iron ore, essentially true magnetite, with very feeble magnetic
power. This iron-ore, sometime& mistaken for sulphuret of silver, is
said not to prevail at great depths, but that the experience of the
deeper shafts bas been that the leads pass into calc-spar and quartz
carrying vario_us ores of silver. T·his iron-ore is earthy and usually
amorphous, soiling the fingers. The prevailing color it jet-black, but it
is also sometimes tinged with red. These Braham lodes run in a direction northeast and southwest-at least, so the claim is defined.
The Robt. E. Lee: owned by the Lee Company; shaft, 35 feet; lead,
4 feet; with various quartz, feldspar, magnetite; and chloride of silver;
situated near the tunnel on Mineral Point; claim 1,000 feet; direction
about the same as others, northeast and southwest, more nearly north
and south.
The Twin : owned by the Silver Flat Mining Company_; claim 1,800
feet; very conspicuous vein, running about northeast and southwest;
this is the original location of the Silver Flat district, made by the
Bullard Company, eight in number; lead about eight feet wide.
The Legal Tender: owned by the Silver Flat Mining Company; situated near the Twin lode ; shaft, 45 feet deep ; vein, 4 feet at the
bottom; ore and gangue similar to the Robt. E. Lee; said to be the
"champion mine" of the country; one of the first discoveries. This
company also own monster croppings, named Eutah, Twin No. 2, and a
part of the New Issue elaim in the immediate vicinity.
The Little Giant is farther northwest from Twin No.2; owned by
:Milby & Co.; vein of 20 feet; more or less quartz and ore. It is a
smelting ore, with little waste apparently, but of a low grade. It is
15 rods from the Great Eutab lead; shaft 20 feet, and a cross-cut G feet
·
·
deep.
The New Issue is a vein of irregular shape and width, from 5 feet to
15; mean direction, south-southwest and north-northeast; excavation ·
to the depth of 12 or 15 feet, irregularly over the lead. A tunnel is
begun on the north side of the hill, intended to cut the New Issue; entered about 25 feet.
The Mother lead is owned by Hammond, Read & Milby, of Silver
City. It is a conspicuous Yein of quartz, running in a direction northwest and southeast, and iR traceable for a mile. In that distance several claims are located on it. It is said to be 70 feet wide, but it is not
satisfactorily opened so as to reveal its width or its mineral character.
It is taken up and named, on the supposition that it is the mother-vein
of the country from which the ores of the Silver Flat and the Chloride
districts are derived. It is admitted to be a low-grade ore, although it
is stated that ore taken from the depth of 8 feet, afforded at the rate of
$30 per ton; assayed by Whitehill & Tidwell, of Silver Cit.y, by the
arrastra process; claim of the above parties is 1,800 feet; shaft, 8 feet.
This lead runs across the low ground intervening between the Silver
Flat and Chloride districts, and well on to the hills on which many of
the locations of both districts are made, crossing all the other so-called
leads, and acting as an independent system of fracture. ·
The Laura lode aud mine are owned by Braham, Foster & Chandler;
vein, 10 to 12 feet wide; quartz, with various ores of silver, some copper and iron; considerable waste-rock on the top; shaft about 8 feet;
said to assay $100 to $300 per ton.
3. In the Chloride district.-The Lily mine shows a vein running oast
and west, of an average width of 15 inches; ore very good; argentife-
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ous galena, chloride, and some native; claim 800 feet long, 100 feet
wide; owned by R. B. and J. R. Metcalf.
The Two Ikes : owned by Coleman & Stearns. This mine is located
by squares. It shows an irregular and altogether new manner of occurrence for silver-ores. The principal ore obtained is a chloride, but
argentiferous galena and native silver also occur. The followin g sketch
may show the superposition of the various rocks connected with this
location, and the relation of the mine to them, as well as the situation
of tile principal deposits of ore.
CHLORIDE

SILVER-:M:L.~ING

DISTRICT.

A, shaft, 31 feet; B, Two Ikes ledge; C, limestone hill.

No. 1 is-soil and mixed drift; 4 feet.
No. 2 is a reddish and variegated shale. When powdered and well
mixed the color of the mixture is drab. It is in regular layers, but is
easily excavated. The strata are nonconformable both with the drift
and with the limestone below; 4 to 30 feet.
No. 3 is a metamorphic limestone, in which occur the most of the ores
already described, and all the locations mentioned at Lone ]\fountain and
Silver :b..,Jat, and the most of those of the Chloride district. The upper
sm-face of this limestone, where it is seen overlain by No.2, is very rough
and rounded angular, with sudden prominences and depressions. l!"'arther up the hill-side, where the shale does not cover it, the limestone
shows carboniferous fossils, but it is generally highly metamorphic, the
bedding, even, being destroyed. It bas numerous joints sepa.r ating it
into cuboidal masses. These joints are often the places of deposit of tbe
ores of iron and silver. Thickness unknown, but from 50 to 100 feet.
Underlying this is the feldspathic porphyry of the country already described.
The Two Ikes mine is situated at the foot of the hill, and near the
place where the shale first appears overlying the limestone. A sb ~llow
sloping shaft or tunnel has been sunk through the shale, and then follows the limestone surfM,ce. The ore is found in irregular patches and
masses, occupying the depressions in the surface of the limestone.
They vary from 4 inches to 2 and 3 feet in thickness. The ore is principally the chloride of silver, with gangue rock of calc-spar. It is easily
crushed and reduced. Sometimes these deposits are followed to somo
depth in the limestone below, where blasting becomes necessary.
The Texas is owned by Pearce & 1\Ietcalfe, and is one of the most extensive openings in tbe district.
The Sieneca, owned by Breman & Whitehill, is largely worked.
The . King's Own goes through 3 feet of limestone before getting the
ore.
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The Providentia is also extensively opened. It is owned by Col. J.
F. Bennett, I. N. Carrasco, J. R. Johnson, and others. It is located in
the limestone ou the side of the hill. These parties are confident the
ore runs in a northeast and southwest direction, or more nearly north
and south, and show three large openings, said to be on three separate
large veins. The Providentia lead, at the principal place opened, is
claimed to develop a thickness of 30 feet, and in reality the ore does
occur irregularly over that whole interval. lt will probably also be
found in the same way if they should continue to excavate over the
width of twice 30 feet, or to an unknown extent; this is owing, as already said, to the usual pockety or isolated 111anner of deposit. Mr.
Johnson told me that a quantity of ore from the Providentia was sent
East for smelting, the amount being 1,900 pounds. It was reduced at
Newark, N. J., and returned a clear profit (net) of $752.55.
The Irving mine is in the limestone, in the flat; shaft, 18 feet; vein
said to be 6 or 12 feet wide ; not defined. The ore here seems to occur
promiscuously in the joints and pockets of the rock; owned by Wm.
lrving, Silver City.

CHAP T E R

V I I I.

ARIZONA.
1\iy information in regard to some parts of this Territory is -very meager. As usual, I am indebted to John Wasson, surveyor-general of the
Territory, for notes from different parts of the country. This gentleman
had the assistance of .Messrs. A. J. Finlay, F. H. Goodwin, and E. M.
Pearce, of Arizona.
In Y urua County several of the older mines in Castle Dome district
have been worked, and one or two new discoveries of very rich argentiferous galena are reported. Much money is reported to have been expended in this district during the year in explorations. The shipments
of galena by the Colorado Steam Navigation Company duriug 1873
were 270 tons, by far the grf'ater part of which came from Castle Dome.
The silver value of this ore in San Francisco was about $7u per ton.
Mr. v\Tm. P. Miller, a mine-owner in Castle Dome, has endeavored to
raise capital iu San Francisco, for the purpose of erecting smeltingworks in the district. It is recently reported that he has had success,
and tllat the works will soon be commenced.
The Sonoita mining district was organized in April, 1873. About
$2,500 haYe been expended here in explorations and developments.
The district lies in the extreme southwestern part of the county. Several Yeins have been located and opened, the picked ore from which is
'vorth about $125 per ton in silver, and carries from 20 to 30 per cent.
of copper.
Near Gila City the Alva mine was discovered and located about June.
The ore found here is an argentiferous-copper ore; the silver value of
shipping-ore being reported as above $100 per ton. The placer-mines
at Gila Uity and La Paz ba\e been worked irregularl.v, as iu former
years, by Indians and Mexicans. The process of ''dry washing" has
been followed altogether, and as most of the gold has been taken out
in small lots, and, as remarked above, by Indians and Mexicans, it is
Yery difficult to arriYe at the yield of the placers. Mr. F. H. Goodwin,
the sheriff and assessor of Yuma Counts, estimates, however, judging
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from the amounts bought by the · merchants in Arizona City, that
$10,000 will cover the total yield of the two fields here spoken of, for
the vear 1873.
From Williams's Fork 160 tons of copper-ore have been shipped during the year.
In Pima Uounty, where mining operations have heretofore been impossible, on account of the hostility of the Apaches, considerable work
bas been done in various parts of the county, since the Indians have
been forced to keep the peace. Little or no outside capital bas come
into the county, but the merchants, professional men, and Government
officers at Tucson, have taken hold themselves, and have spent a considerable amount of money and much time in developing lodes of gold,
silYer, and copper. Early in 1873, C. 0. Brown r.nd others made several prospecting trips into the mountains from forty miles west of Tucson, and discovered many abandoned mines carrying silver and copper,
especially the latter. Subsequently, Tully, Ochoa & Co., and E. M.
Pearce, entered into partnership with 1\Ir. Brown, and some labor was
done on the discoveries from time to time, until early in November,
when a regular force of men, provided witll everything necessary, was
put to work on the Mammoth lode. At the end of the year a shaft 5
feet by 6 feet in the clear, was down 60 feet and sinking was still going
on. A shaft is sunk along one wall of the vein, which is well defined,
and stands entirely in ore, no cross-cutting having been doJ?.e to find the
other wall. The vein contains evidently a large amount of native copper, as do many of the copper veins of that part of Arizona. Assays
of specimens sent to San ]'rancisco show a minimum percentage of 41
and a maximum of 89 per cent. of copper; there are al>out $24 of silver
in a ton of ore. The company is now preparing to ship 60 tons to San
Francisco. After the Mammoth is opened sufficiently by a shaft to the
depth of at least 100 feet, and by levels run from that point, the Young
America, another copper lode near by, is to be developed. This lode is
25 feet thick at the surface and the ore is very rich in copper.
About seventy-five miles southeast of Tucson, in Patagonia :Mountains, Messrs. E. N. Fish and D. A. Bennett have bad several men at
work, for the two or three last months of the year, in sinking a 10~-foot
shaft on a lead a.nd silver vein. This vein is shown in the shaft to be
from 2~ to 5 feet wide. The lead-ore occurs very solid, and can be easily
sorted; but it is not rich in silver. The owners of this mine intend to
erect a smelting-furnace in the rear of tile Tucson flouring-mill, and to
u~e power from tilat establishment. Governor Safford, Dr. J. C. Handy,
J. vV. Hopkins, R. N. Leatherwood, J·. D. ]'ry, and Thomas Gardner,
commenced during 1873 to develop the French mine, situated about
sixty miles southeast of Tucson, on tile north slope of the Patagonia
Mountains. They have expended a considerable sum in working the
mineR and the erection of small reduction-works. These consist of two
small furnaces. Work;ng tests which have been made by Mr. Garduet·
witb the ore from this mine, show that 33 per cent. of lead and 3 pounds
of Rih·er per ton can be extracted by smelting. In the shaft, which is
sunk to a depth of 25 feet, 22 inches of argentiferons lead are exposed.
An official survey has been made of the claim, and a United States
patent has l>een applied for.
J>eter For bach, of Sacaton, and the Starrar Brothers, of Phmnix, discovered, early in 1873, a vein of argentifervus lead-ore iu the mountains,
about tilirty miles south of Sacaton. They have done considerable work
in developing the mine, following the vein on the surface and sinking a
shaft 30 feet deep. In the latter the vein is exposed 5 feet wide. In the
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latter part of the year they erected a small furnace at Sacaton, to smelt
the ore from their mines ; but quite lately they have changed their plans,
and are now erecting a furnace within a mile of tile mine.
In Pinal district, about twenty-five miles beyond Florence, in Maricopa County, much work bas been done by Bichard & Co., J osepll Collingwood, D. vV. Reagan, H. B. Summers, E. C. Thompson, and Captain
Rogers. The latter has recently shipped 14 tons of ore from the Silver
Queen to San Francisco.
~
Montezuma district is situated about tbirty-five miles southwest of Tucson. HereS. Hughes, Tully, Ochoa & Co., H. S.~tevens, A. Lazard, Jose
Fontez, and Miguel Alvarez have expended much money in prospecting
and developing. On the Margarita, lVIontezuma, Esperanza, and Plomosa the largest amount of work bas been done. About $4,300 have
been expended. altogether on these mines. The Margarita and Montezuma have been surYeyed, and application for patent bas been made.
On the former there are three shafts, respectively 25, 20, and 18 feet
deep. Tlle JVIontezuma has two shafts, one 32 and the other 25 feet
deep. On the Esperanza three shafts from 16 to 20 feet deep have been
sunk, and a tunnel has been started low down on the mountai n, with the
intention of tapping the vein in depth. On the Plomosa a shaft 30 feet
deep is finished, and a contract has been let to sink it 50 feet deeper.
On the Isabella the sinking of a shaft 75 feet deep is contracted for.
The ore from all these mines is intended to be shipped to San Francisco.
Assays made at that place show for Esperauza ore $146.50 in silver per
ton, and traces of gold; for Plo:p:wsa, $169.6± silver; for Margarita,
$153.91, and for 1\fontezuma, $70.68 in silver. Only a few miles south
of l\Iontezoma district a very large gold-bearing ledge -was relocated in
1873 by citizens of Tucson. The surroundings and the ledge itself sho w
that it must have been very extensively worked years ago, though not
one of t.be present inhabitants of the country knows anything about it.
The vein is called the Oro Blanco. During the past year as mauy as
22 arrastras were at work on ore from this mine. vVhen winter set in
all of them bad to stop on account of the cold. weather in th e mountains ;
but twenty men remained at the mine, developing it and. taking out ore.
The material so far worked is decomposed ore, and the gold is easily
extra~ted. There is sufficient water throughout the year uear the vein
to run a. 20-stamp mill, and wood is close by in abundance. The vein
is claimed by Messrs. Leatherwood, Hopkins, Hewitt, Marsh, and others.
The miners at work on the vein at the end of the year worked by permission of the claimants, who do not work the mine themselves at present, but intend to commence mining on a large scale in tbe spring. So
far about 300 feet along the vein have been opened, sufficiently to show
that the pay-streak is from 2 to 3 feet thick. The ore so far worked has
yielded about $75 per ton. In many parts of the county, beside those
mentioned, prospecting work Las been going on, and the southern part
of Arizona will undoubtedly be favorably heard from dudng tlw next
year.
For notes on Yavapai County, I am indebted to Mr. H. A. Bigelow, of
Prescott. He reports that during the last year but little has been done
in the placer-mines of the county, on account of the drough t, which has
now continueu for almost four years; and in the quartz-mines of the
county very few new developments have been made during the last year,
because little or no outside capital has beeri invested in the Yavapai
mines. There are eight quartz-mills in the county, only one of which
was in operation at the end of the year. This is the one belonging to
Messrs. Smith & Taylor on the Hassayampa, below Wickenburg-h. It
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will be referred to hereafter. There are two arrastras driven by waterpower, one driven by steam-power, and about twenty operated by horsepower, running in the county. As near as ascertained the yield in gold
in the county for 1873, has been as follows :
From the Thnnderbolt Mill on Lynx Creek ................. .
From the Del Pasco Mill of 5 stamps, at Bradshaw :1\-fountain,
(working on War-Eagle ore).......... . .................. .
From Smith's Mill, on the Hassayampa, (Vulture ore) ........ .
From Rice & Co.'s water-power arrastra on the Aqua Frio,
(working ore from the Cornucopia in the Black Hills) ...... .
From the water-power arrastra, on Kirkland Creek, (working
Rainbow and Vesuvius ore) ......... , ................... .
From the horse-power arrastras on Antelope Creek, (working
ore from the Marcus) .. ~ ........ .......... ........ _. ~ _... .
From all other arrastras on Lynx Creek, Hassa;yampa and other
streatns ......•..........................................

$2,000
23,000
55,000
3,000
3,100
7,500
10,000

Seven and a half tons of ore from the Davis mine near PreRcott have
been shipped to San Francisco and yielded $618.75 or $88.50per ton. This
vein is only opened by a few holes from 5 to 10 feet deep, which show
about 8 feet of ore. From the Tiger Mine, thirty miles from Prescott,
near Brarlshaw Mountain, 35 tons of ore hav-e been shipped to San Francisco, which brought $16,455.14 for the silver contained in it. About
800 tons of ore are on the dump of this mine, which are estimated to be
worth $100 per ton in silver. The yield of the placer-mines in Yavapai
during 1873 is estimated by Mr. Bigelow to be about $40,000.
In the southeastern corner of Yavapai County, between the bead of
the Gila River and the San Francisco, the Copper Mountain mining district is located. Mr. E. M. Pearce sends the following notes in regard
to this district: The mines are located on the San I1'rancisco River. The
country rock is granite. The ores found so far are principally carbonate
and red oxide of copper. The principal mines now prospected are the
Arizona, Central, Copper Mountain, Montezuma, and Yankee. An excellent water-power, which is effective during the whole year, is ~ituated
four miles from the mines. Wood of the best quality for smelting purposes is abundant in the vicinity. The year 1873 bas been tile :fir:st in
which work could be carried on without danger from Indians in this district, and .considerable development has been made. One hundred tons
of copper-ore from developed mines of the district were shipped to Baltimore, with satisfactory paying results. The ores can be sorted for
shipping, so as to carry from 30 to 50 per cent. of copper. Placer-gold
in small quantities has been fouud in several of the gulches of this district.
In. regard to the mines near Wickenburgb, I have to acknowledge the
kindness of l\lr. P. Taylor in furnishing information.
The Vulture Company lias done nothing on its claim since July, 1873,
in consequence of the ore becoming of too low a, grade to bear the
heavy expense incurred in transporting it fourteen miles for reduction.
Of this kind of ore, however, the compauy bas a, large amount stored
on the surface, in the stopes in the mine, and in the croppiugs on the
surface, which would pay a good margin, provided cheap transportation,
or a supply of water for a mill on the ground, could be had. The ore
standing in the mine could be cheaply extracted now, as the mine is
well opened for that purpose. The company is said to be making some
eftort to raise capital to either build a narrow-gauge railroad to bring
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w-ater to the mine, or to purchase road-locomotives. Could either
method be adopted, a great deal of gold might be extracted from the
vast amount of low-grade ore in sight.
Up to the time that operations stopped on the Vulture, pros-pecting
in the lower shaft was carried on with as much energy as circumstances
would permit, and from the work done it is clear that the Vulture is a
true fissure-\ein of large proportions. The depth attained on the mine
is 312 feet below the surface of the mesa, or fully 390 . feet below the
croppings of the lode. At a depth of 232 feet below the surface of the
mesa tlle fissure was found to change from a dip of 450 north-northeast
to an almost vertical position.
SECTION OF THE VULTURE MINE, WICKENBURGH, ARIZ.

Scale, 1 inch to 100 feet.
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A, outcrop; B, mouth of main shaft at surface of mesa; C, 182-foot level; DD, interior shaft; E, cross-cut at 282-foot level, showing- vein 47 feet thick, with seam of
clay on hanging-wall; F, north property drift, at 232 feet; G, cross-cut (unfinished)
at 312-foot level; R, small winze.

As soon as it was found that the fissure had assumed this position, a
shaft 5 by 10 feet was sunk inside the mine at the north end of the 182foot level, from the main shaft. This was intended for a permanent
hoisting-shaft, which it could be made by raising to the surface, a distance of 174 feet. The shaft was intended to be sunk in the foot-wall of
the fissure, which was on the north side of it. Here a thin seam of ar-
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gillaceous and siliceous matter, about 2 inches thick, was found lying
on the foot- wan, which is talcose slate, the same as higher above. It
may here be mentioned~ that the best body of ore which was taken
from the mine was found jus,t above where the fissure changed its dip.
It was a continuation of the same body of ore mentioned in my report
of 1871. After sinking 50 feet behind the foot-wall, from the 232-foot
level, the fissure was cross-cut, and found to be 47 feet in width, and
haviug on the hanging-wall a seam of blue clay some 12 or 15 inches
thick. Outside of tllis was the hanging-wall rock peculiar to the miue
above; but the fissure, throughout its width, was found . to be filled with
a hard black rock full of fine iron pyrites and some galena, and similar
in character to the cap or barren filling, which is found in many Colorado lodes. The shaft was then sunk 30 feet farther, and a cross-cut
was again made. .At this point the fissure stood north from the perpendicular line of the shaft some 6 feet. Only about 6 feet of the cut
across the fissure were finished when the work on the mine stopped.
The vein-stuff had again changed somewhat, this time for the better; a
little more quartz, from which some fine gold was taken, having made
its appearance.
As soon as the vertical :fissure was struck, water also began to make
its appearance, and it increased Rteadily, though slowly, both in drifting and sinking, but more so in drifting.
This cap, to judge from developments made above, rises gradually
toward the east, and dips westerly along the line of the fissure, with
the same inclination that way as that which the pay-shoots of ore bad
above. They were all found to run diagonally west across the dip of
the vein.
On portions of the croppings of the Vulture lode, where they have
been as yet little changed by the elements, a cap similar to the one below has been found, and fragments of it are also met with in the washes
in the vallev south of the mine.
The ground that P. W. Smith and l\fr. Peter Taylor are now working
upon the Vulture lode adjoins the Vulture company's ground on the
west, and is an extension of the bonanza which t.hat company bas
worked for six years. It loses none of, its proportions or peculiarities
toward the west. These gentlemen moved the 10-stamp mill from Wiclienburgh last winter to a point due south from that place fourteen miles,
and due east from the Vulture ten and a half m1les. By so doing they
found a better road, and three and a half miles shorter than the old one,
thereby effecting a saving of $3 per ton in the transportation of the
ore, and reduciug the cost of fuel $5 per cord. But they had to bring
water to this point from the siuk of the Hassayampa, a distance of seven
miles. This was done by means of a woouen COIH.luit, 6 by 4 inches in
section, and constructed of l-inch pine lumber, which was buried in tlle
ground to the depth of 2 feet. It has a fall of 30 feet per mile, and
supplies the mill with an~tbe water wanted for all purposes. This flume
cost upward of $10,000. The mill is built in the most substantial manuee. New foundations were pnt in throughout, aud new amargamatingmachiner~y, new boilers, &c., were added. There is aruple engine-power.
On an average three cords of wood are burned in twenty-four hours.
Tbe stamps weigh 650 pounds each, and drop from 10 to 12 inches sixtyfiye times per minute. Amalgamation is accomplished in the batterieR
and on plates on the aprons outside. The apron-plates are electro-plated
with silver, and work to perfection. Most of the gold ·is got from the
batteries and front-plates. The pulp is then run from the aprons into a
concentrator, (a lmddle 8 feet in diameter.) This has a constant dis-
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charge, throwing out the light particles. The residue in the bottom is
cleaned out twice in twenty-four hours. Then it is put in regular charges
into an 8-foot arrastra; a little quicksilver is added, and the arrastra is
run for four hours. It is discharged into a large Baux & Guion pan,
which runs slowly, acting as a settler. The discharge near the top
carries off light particles and slums. From the lower openings the sulpburets are discharged into a tank. These sulphurets assay from $120
to $140 per ton, while the -residue that comes from the pan with the
amalgam, when it is cleaned out, will- assay from $450 to $750 per ton.
These concentrates will be shipped for reduction. The quantity of gold
saYed from the arrastra and pan amounts on the average to $2.50 per
ton of ore crushed. Not much remains in the arrastra, as it has a motion of twenty revolutions per minute. The mill was started in full
fome on the 1st of ~fay, and it has run regularly- ever since. The average amount of ore milled was 422 tons per month up to the 1st December; average yield of ore $22 per ton. There are extracted from the
mine 25 tons daily. From this amount from 17 to 18 tons are selected
to ship to the mill, and tlle balance is laid aside at the mine ; this would
mill only from $10 to $14 per ton. All the buildings requisite for the
business have been erected, and all necessary improvements have been
made, such as boarding-house, men's quarters, assay-office, carpenter
and blacksmith shops, office, warehouse, and store, (which is kept by
t,he concern, and supplies the hands with all the necessaries required.)
The firm employs from fifty-five to sixty-five hands; miners, mostly
Mexicans, mechanics, teamsters, and millmen. About sixty animals
are employed hauling ore, wood, and supplies.
From Mojave County I have not had any special report this year; but
from what I have been able to gather from different sources, it appears
that considerable work has been done in Wallapi district. .c\. new district, sout,heast of Wallapi has been org.1nized during the year, but no
work besides prospecting has been done. The orcs of this new district
are reported to be even richer in silver than those of Wallapi. The Colorado Steam-Navigation Company reports that 124 tons of silver-ore
and 9 tons (213 bars) of base bullion have been shipped from vVallapi
during the year. .A.ll the ore is of very high grade, averaging probably
not less than $500 per ton. The base bullion shipped is reported to be
worth about $600 per ton.
According to the data contained in the above notes the yield for 1873
of the different enterprises mentioned is about $350,000. If we tate
into consideration that a very large part of the placer-gold from Arizona, and also much silver-ore from the southern part of the country·, are
carried away into :Mexico by Indians and Mexicans, it is safe to call the
total yield of Arizona Territory, of the precious metals, during 18'7<:>,
$500,000.

CHAPTER IX.
11'!0l:iTAN A.
The present chapter hns been prepared under extraordinary and unexpected tlifficulLes. Mr. William F. vVheeler, of Helena, who llas for
sen>:ral years past rendered most efficient service to this Territory by
superintending, as my agent, the collection of its mining statistics, devoted to this matter during 1873 an unusual amount of attention and
labor, traveling extensively and visiting nearly every mining camp in
1\-Iontana. In this manner be had accumulated a large quantity of de-
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tailed and accurate notes, from which it would have been easy to prepare a review of the condition and vrogress of the mining industry more
complete and valuable than any that bas appeared during several years
past. The limited means at my disposal do not permit all parts of the
country to be treated with equal thoroughness every season, and I had
felt particularly desirous, at this stage in the development of Montana,
and at a time when, by the sudden collapse of railway enterprises, a check
had been given to the progress of the 'l:erritory, to publish an adequate
representation of its resources and indnstr.v. Unfortunately the extensive and destructive conflagration which occurred at Helena on the 9th
of tTanuary, 1874, while :Mr. Wileeler was absent at the East, burned his
office and all the papers contained in it, including not only the notes of
his report on mines and. mining, but also the records and documents
belonging to his position as United States marshal for the Territory.
The latter loss required of him immediate and exhausting labor, so that
he could hardly spare any time to replace, even by scanty and general
statements, the material gathered for this report. Nor had I the time
or the means to get the work done over again, mTen if it had been practicable to find a person as well qualified as Mr. Wheeler, and with
leisure to undertake it. I am deeply inuebtml to him for the public
spirit with which he bas furnished, in the midst of pressing duties and
anxieties which he might well have pleaded as good ground for refusal,
the notes on which this chapter is based. The statements giYen are far
less detailed and full than they would otherwise have been, but they
rn8y be relied on as a trustworthy general account of the subject.
Tile following estimate of the bullion product for 1873 is submitted by
J\Ir. Wheeler, after careful investigation. lle accepts as correct the express statistics eompiled by l\lr. J. J. Valentine, of San Francisco, the
able superintendent of this branch of 'Veils, Fargo & Co.'s business,
but he <liffers with 1\Ir. Valentine as to tile amount carried out of the
Territory by other conveyances. This amount 1\Ir. Wheeler estimates
at 25 per cent., instead of 20 per cent., of the express shipmeuts, and
auds a further sum of $950,000 ,for gold-dnst retained in tb.e bands of
miners. l\:fr. '\Vheeler's statement is as follows :
GOLD.

Value in coin.

Gold-dust and bullion shipped by express
.Amount exported by other conveyances .... .
Itetained in the hands of miners ~ ...... ~ .. .

$3,2-11,238
810,309
950,000

Total gold ........... _.................. ___ . . . . .

$5, 001, 54 7

SILVER.

Sih-er bullion shipped by express .. ........ .
Ores shipped by wago~e to Corinne, thence
east or west by rail, 347! tons; average
value, $300 ..... __ . _____ . _.. _.... _. _. _. _.
Ores sllipped to Fort Benton ami down the
1\lissouri, 117 tons ; average value, $300 _.
Base bullion shipped Yia Fort Benton and the
l\lissouri, 113,755 pounds, or 56~ tons; aYerage value, $GOO . •••••• ____ •••••••• ____ •

3,3:]5
104,175
35,100
33,900

Total silver ... , ................................ .

176,500

Total bullion prouuction ....•....................

5,178,047
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The foregoing estimate has been submitted to many leading bankers,
merchants, dealers in ores, and active mining operators of the Territory,
and is indorsed by all of them as within the truth.
A comparison of these figures with those of preceding seasons will
show that the product of Montana has decreased from year to year.
The causes of this diminution are sufficiently well known. TlJC richest
and most easily worked of the placer-deposits ha,-e been, in Montana,
as in every other auriferous region, first attacked and measurably exhausted. In many cases, the richest deposits have been found in the
narrow mountain gulches, where the natural water-courses could be
utilized with little or no labor and expense 'tor long ditches. When
these were exhausted, ditches became necessary, to bring water to the
bars and diggings. This expense, always one of the capital items in
placer and hydraulic mining, has been specially onerous in Montana, because of the high rate of wages-a condition maintained in that region
after the producth-eness of mining bad ceased to justify it, by reason
of the sparse population and the scarcity of skilled mining labor.
But these economical evils are surely bringing about their own remedy. The number of miners is perhaps nearly or quite as large as it was
when the gold-product possessed double its present magnitude; but
the yield per hand is notably less. One inevitable result will be a decline in wages; but another is the cheapening of mining by the introduction of large water-supply and of those recent .improvements by
which extensive areas of low-grade deposits may be profitably exploited.
Already capital is investing in large ditches. In Deer Lodge County,
particularly, "little giants,'' under-currents, and all the improved California appliances for rapidly moving auriferous dirt and gravel, and
for saving the fine gold, have been introduced. Thousands of acres of
ground, formerly consiuered too poor to pay for placer-mining, are now
being taken up and patented; and though not all of this ground will
be immediately brought under active exploitation, it will be held only
until cheap water and cheap labor shall make its utilization feasible.
It is safe to expect, therefore, that even placer and hydraulic mi ning
will experience in 1\fontana, in the same manner, if not the same degree,
as in California, a revival and a second period of prosperity.
Gold-quartz mining is slowly making progress in the direction of
greater economy and profit. Under the head of Lewis and Clarke County
will be found a mention of the successful operations of the National
Mining and Exploring Company, which cleared in 1873 over $100,000.
Messrs. Blacker & Keating, of Keatingville, near Radersburgh, iu J efferson County, earned about $50,000 net profit during the same per iod.
In the two counties named, and in Madison, Beaverhead, and Deer
Lodge Counties, numerous small mills and arrastras are profitably
working.
·
The greatest development in mining for the past two years bas been
that of the silver-bearing veins. In 1873, about 700 tons of silver-ores
were Rhipped to the railroad at Corinne, and to Fort Benton on the
:Missouri River, for treatment abroad. Contracts were made during tlle
winter of 1873-'7 4 by a single banking-house in Helena, to ship 1,000 tons
to Europe. It is estimated that nearly 3,000 tons will be shipped abroad
during 187 4. This ore must average about $300 per ton in value. It
has to be hauled in all cases from two hundred and fiftv to four hundred
and fifty miles b.) wagon before it can reach railroad or river transportation. The shipment of so much high-grade ore is proof positive of the
truth of the statement made to me from various quarters, that thousands
of tons of lower grades are mined and kept on hand to await either
7
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cheaper transportation or domestic facilities for treatment. Rich ores
are only obtained in quantity by sorting- over larg-e amounts of veinstuff; and. the hig-her the tenor of the ores which a district can afford
to ship, the larg-er is the quantity of the ore which it is obliged to mine
and to keep on the dump.
The establishment of railroad communication, whether by the extension of the branch road north ward from Corrinne or by the extension of
the Northern Pacific westward, will undoubtedly de,~elop a large business in the shipment of ores, at first out of the Territory, and subsequently for shorter distances within its limits. The latter business bas
proved highly profitable to the roads and branches south of Salt Lake
Uity, in Utah.
The treatment at home of the silver-ores of Montana will probably
have to follow four different lines, namely: the Washoe amalgamatiou,
without roasting, and with or without chemicals in the pans; the Reese
River process, so called, of amalgamation after chloridizing roasting-;
the smelting- processes based on lead, and the smelting processes based
on copper. These subjects have been extensively treated in former reports, and considerable space is gi\en to some of them in the metallurgical chapters of the present volume. In this place I shall merely repeat
the opiuion which I have expressed before, that in Montana, as in some
other parts of the West, the smelting processes based on copper will be
found in the long- run more suitable antl profitable than thnse which
have hitherto been employed. I trust to be able next year to offer some
practical suggestions in this direction.
The resources of Montana in iron and coal are very abundant and
widely distributed, but the present scanty population furni shes no market for the iron manufacture. The coal from the vein at Muller's Pass,
fifteen miles from Helena, is extensively used uy blacksmiths. It is said
to make good coke, but of this I have received no conclusive evidence.
In the fouudery at Helena it is used successfull.v in connection with charcoal. The outcrops of coal in the Territory are very numerous, but they
have not yet been so carefully studied as to furnish definite evidence as
to the quality of the different beds.
This Territory has not been fruitful of inventions and improvements
in mining. Its isolated and remote position has caused. it ratller
to lag behind other mining regions of the countr,y, even in the
adoption of improvements a.Jready known. A single invention is
reported to me this year, which has uot, however, been _put into practice.
It is an improved stamp-mill, designed by Mr. G. S. Olin, of Deer Lodge.
The novelty consists in having three sets of stamps, placed one in front
of the other, and a11 operated from one driviug-s!Jaft by means of belts
and. pulleys. The mortar-beds constitute a series of inclined terraces,
the rear battery standing highest; and the pulp passing through the
screens of one battery is discharged immediately into tlle one next in
front, to be crushed still finer. '.rhe pulleys and cams are so adjusted
that the speed is increased and the drop decreased from the first to the
last stamp. Moreover, the first or rear stamp is the heaviest, and bas
the coarsest screen. This design appears to be intended to secure a uniform fine crushing by exposing the quartz to three successive operations,
beginning with slow, heavy blows and terminating with light and rapid
ones. N otbing is said about amalgamation, but it will at once occur to
practical mill men that both gold and silver ores may be, by this prolonged
hammering, exposed to great loss: by the unnecessa-ry formation of large
amounts of slimes, wllich subsequently float off' in the battery-water, and
are extremely difficult to save. Another objection is the discharge of all
23M
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the material from one battery into the next, which involves the re-work- .
ing· of much that is fine enough already, contrary to the established
principle that pulp of the desired fineness should be let out of the crushing apparatus as quickly as possible. Finally, tile increased cost of a
triple row of stamps is a serious objection; and it may well be questioned
whether there is any such deficiency in the effectiveness of the present
stamp-mill as requires so expensive a remedy. lt seems to me that the
most important points to be improved, if improved they can be, relate
to the discharge and to the saving of the gold and amalgam; and in
these particulars I see no special advantage to be expected from the combinat,i on proposed by l\'lr. Olin.
The following is a list of mining claims in Montana, plats of which
have been made, and copies transmitted to the General Land-Office
during 1873 :
QUARTZ.

Name of mine.

1
2

:5
7

8

County.

· Feet.

Park Lode, Discovery ........ --- .......•........ Edgerton . ---- ..•.......' Gold __ ..
Union No.2 .... ... ------------------.--.---.---- ...... do .. ---- ........... __ .do ... .

200
700

~~f~~Y:N~--2~~~:.:::::: :::::::::::::::::::::::::: ::::::~~: :::::::::::::::: :: :~~:: ::

Park Lode.----- .. ---- ........ ---- .. ------ ............ do ...... ---- .......... do
Douglas Lode and mill site ................... -- ...... do ...... ·: ............. do
Ten-Mile Mining Company, Roderick Dhu Lode....... do .................... do
Ten-MileMiniugCompany,Ivanhoe Lode ............. do-·---- -- --·------ ... do

... .
....
... .
... .

Dexter Lode ...... ------------ ...... -----· ---- .. Meagher ...... ------. __ .... do
St. John ....... ____ .. ------ ...... ---------- ....... ___ .. do .................... do
Leo Mountain ... __ ........ ------ ...... ---- ... --- Edgerton .................. do
Mountaineer Lode ..... _............. __ ............... do ...... __________ .... do
Palmer Lode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... do ................. _.. do
Sou t,!Jern __ . _. _........................................ do . . . . . . . . . . . . . . . . . . .. do

... .
... .
... .
... .
... .
.... ·

130
107

f

1~ ~~f:~;~-~~~~-~-a~~::::::::::·.::::: :::::::::::: ::::::~~~ ::::::::::::::::: ~~iK: ::.

11

12
1::!
14

15
16

g
UJ
20
2l
2Z

23
24
125

26
' 27
~~

29

30
31

0

~~~l~f:~;l~~~l~~~~::::::~::::::::::::::::::::: -~~~~<1~ -~~~::::::::::::: :::3~ ::::

Granite Mountain Lode ....... ---- .. -----------.
Potash Lode----- ------· ------- --·---------- ---Walmissia ......................... ...... .......
Only Chance Lode ............ ---- .. . ....... _...
Parkinson Lode.------ ...... ............... .. __ .

~~r.~it~~~t~t;~~ ~~:~~~~~~~::~:::

Lewis and Clarke .. ........ do
Deer Lodge ................ do
Lewis ar.d Clarke.------ ... do
Deer Lodge ..... _____ ...... do
Lewis and Clarke ..... -- ~ ---do

... .
... .
... .
... .
... .

:::::::::::: :~~~~-~~O:(~~~::: :::::::::.:: J~::::

Noyaa .... ·------------------------------·------ LeV~"isand Clarke .......... do ... .
Union No.2 ............... ___ ........................ _do .................... do ... .
Minnesota Lode-------------------·------·----- Jefferson---·-·····-···· ... do ... .
Western Star Lode ...................... _.. . . . . Meagher ................... do ... .
Union Lode No.2------ .... ... ____ .............. Lewis and Clarke .......... do_ ..
0

~~ ~~l~;N~:1 ~ o~e~ ~:~:~:: ::: ::::~:::: :::::::::::: ::::::a~::::::::::::::::: :: :~~::::

u~rl~~~I::t::t:: ~: ~:: ~~: :~ ~ ~:~:: ~ ~ ~ ~ ~::: r~~'i;~~: ~]~~': ~ ~:::: J~ : :

~~ ~~~~ff:~~~~i~~~:::::::::::::~::::::::::::::::
-~~~i~s};~:?:l~~~~:~::::: :::~~ ::::
Ferdinand Lode .......... _. _........ _....... _........ do _..... __ ... ........

67
69

_do .. .
\V cscotte Lode ....... _...................... __ ........ do ... -. . . . . . . . . . . . . .. _do ... .

71

Prnitt ct al. ------ ______ .................. ·----- ...... do_ ............ ---- ... do ... .
Edward D. Young et al., Montana Silver Mining

76

:

:

~~ ~~~~~~:t~~~~
~:::::::::::::::::::::::::::::::: ;:e:~~~~~:::::::::::::::: ~~~~e~:::
Argentum Lode-------------------------------· ...... do---------------·· ... do---·

Sl
84
85

l:l6
91

L eviathan Lode ..... _....... ... _......... __ ... _....... do ................. ___ do
Ollio Lode _.........................._................. do .................... do
Hidden Treasure Lode ...... ......... ·...... .... ....... do--------·-------· ... do
North Pacific Lode._. ___ ..... . ------------------ ...... do .................... do

98

First National Lode ...... -------------·----·--- ...... do----------------- ... do ... .

~~ ~~~~1~~~~a-e1: i~a~::: :~: :::::: :::::: :: ~ ~:: :::::: ¥eifu1.~~~:::::::::::: :: :: :: :a~

... .
... .
... .
... .

::::

120
3, 000

10 acres.
3, 000
3, 000
10 acres.
300
2, 200
2, 200
3, 000
500
3. 000
1; 450
1, 800
3, 000
600
2, 600
3, 000
1, 200
3, 000
1, 300
500
1, 000
2, 200
213
2, 200
1, 800
399
1, 400
200
2, ~00
:3:J5 3-10
2, 200
2, 2CO
2, 200
2, 200
1, 200
2, 200
2. 200
2, 200

2, 200
2, 200
2, 200
2, 200
2, 200
2, 200
2, zco
2, 200
2, 200
1, 900
2, ::oo
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QUARTZ-Continued.

County.

Name of mine.

~!J

101
102
104

111
122
128
129
139
140

142
143

Second National Lode ........................... .Jefferson ...........•.... Silver .. .
Peerless Lode................................... Lewis and Clarke .......... do ... .
Brownelle Lode................................ BeaYer Head .............. do ... .
Excelsior Lode.................................. Lewis and Clarke....... Gold ... .
H.:::\. Hale et al .................•...................... do .................... do ... .
Sam Gaty Loue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... do .................... do ... .

B~li. t~1~~~~.-_-_·_ ~ ~: ·.·. ~ ~ ~ ~ ~ ~:~:: ~ ~::: ~ ·_:::: ~:::: ·_ E:::if~g5c·l~~k~:: ::::: :: :~~ ::::

Gem Lode . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . Deer Lodge ................ do
Allie Bl'own Lode.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... do . . . . . . . . . . . . . . . . . . .. do
Little Emma Lode .................................... do .................... do
Clift' Extension No.2 ................................. do .................... do
Red Blntf Lode ................................. Madison ................... do

Hi5
175
:·.:: :::::::::::::::::::::
::::::::::: ::
176
177
0
·.::::::::::::::: ::
182
Hl5 RD. Leggett et al., lode, claim and mill-site..... Deer Lodge ................ do
196 . . . . . . do ............................................... do .................... do
200 Loeber Lode ............................... ___ .. .Jefferson ................... do
201 Moltke Lode ............ ................... ........... do .................... do
20:3
204
2U
217 Independence Lode ........ __ ................... Deer Lodge ............. ' ... do
219 Daniel Stanton Lode . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lewis and Clarke .......... do

~~~~~~~~!~hio~~~~~:: ~ ~:
-~~~~~~ ~~~~~:
~~'£~-~~~eLL~~e ::::::::::::::::::::::::::::::::: ·M~~;h e~

... .
... .
... .
... .
... .

:~~ ::::
:~~ ::::

2:H
2'17
248
25:J
255
256
257
261
264
2fi;)

267
27·2
277
2t:l4
300
30!

307
30tl
309
310
312

... .
MicawberLode ....................................... do· .................... do ... .
Gwynn Lode .......................................... do .................... do ... .
J'ohn Murphy, McClellan Gulch Lode .......... -~ Deer Lodge ...•............ do ... .

::

:::

~~!;~:::~ :~: ~ ~: ~ ~ ~ :~; :~ ~ ~:: ~:::. i.o~;i~n~: bi~~~< ~::: j~ :::

A.G.ClarkeLode .................................. .. do ............. ...... . do ... .

*~~h i.i~~fi~t't~~cl~::.·::::::::::.:~:::: ::::::::: E::if~~~¥c·l~~k~: :::::: :: -~~: :: ·
South Pacific Lode .................................... uo .................... do ... .

: ·. : : ·:

~Th¥f~~:r~;{:. ~ ~ ~~:: -~ ~::::. i~~~lt.l: ·:··:: :.·~ 11 :·: •

Avon Lode ........................................... do ................... do
Springfield Lode ...................................... do .................... do
Excelsior Lode ........................................ do .................... do
French Lode..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... do . . . . . . . . . . . . . . . . . . .. do
Wadam's Lode ...............•........................ do .................... do
~Peerless .Jennie No.1, west..................... Lewis and Clarke .......... do

1, 500
60\J
1, (j00
2, 200
780
1, 800
"''00

2: 2oo

1, 500
1, 500
1, 399
1, 200
900
1,100
400
4CO

1, 500

... . 8.3!1 acres .
... . 8.41 acres.
... .
2 ;l00
... .
2:200

~1~fr~\l~~i~l:-~~~:~ ~ ~::::::::::::::::: ~ ~ :::::: ·~~:.:&::~~:::::: ~ ~:: :::I:::~~ ::::
... .

220

l!eet.

... .
... .
... .
... .
... .
... .

{ i~:~i~ej~~~f:~o~~-;.~:ta~~:: :::::: ~:::::~:: :: ~ :~ ::::: :~~ ::::: ~:::: ::::::: :: :~~ ::::

1, 500
900
1, 100
2, 200
2,:200
1,100
900
1, 500
2, 200
1, 500
1, 500
1, 500
1, 5CO
2, 200
I, 500
J, 500
1, 500
2,::200

2, 200
500

1, 300
1, 500
1,188
1, 500
1, 500
1,178
1, 500
1, 500
1, .:iOO

PLACER-MINES.

No.

37
38

Name of owners or company.

County.

Henry Thompson .......................................... Lewis and Clarke .......... .
Bernanl Collins ..............................•.................. do .................... .

~~ {~~s-&-:c;~,~~r a~~ ~1_.:.-.- .-:::::::::::::::::::::::::::::.-.-::: :::: ::~~ :::::::::::::::::::::

:~ ~: ~: §-:~l~h~ ~-t-~:: :·.-.::::::: :::::::::::::::::::: :·.: :::::::: :::: ::~~ :::::::::::::::::::::

44

~~

A. M. 'Voolfolk.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . ..... do .................... .
•John E. McDonald ......................•........................ do .................... .
J'. vV. llyde et al ................................................. do ........... ...... ... .
J'. P. Barnes et al................................ •• . . . . . . . . .Jefferson ................... .
J'. C. Ricker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Lewis and Clarke .......... .
'V. "\V. Morris et al........................................ Madison ................... .
P. V . .Jackson ................................................... do .................... .
Montana I<'luming and Mining Company ......................... do .................... .

56

J'. Hars:Jl et al. ...................•••••..•..•.................... do ..•...••......•......

45
46
48
49
50
51

~~ i t~~~~~:~t~~i:::: ~::~ ~::~~~:: :::::::::::::: ~ ::::::::::: ~{if!?~~~::::::::~::::::::

Area.
Acres.
35.59

27.74
10..1:'0
80
29.19
40
160
40
78.50
100. 69
8. 21
20
158. 84
160
50
159.95

70
80

35:6
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Name of· owners or company.

57
58
59
60
61
63
65
66
68
70
72
73
74
75

County.

S.D. McComb et al. ....................................... Lewis and Clarke .....•.....
.J.F. Wilson ................ . .................................... do .................... .
H. Gassent.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,Jefferson .................. .
E.' H. IL·vine et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . Deer Lollge .........•......
A.. C . .Jones et al. .......................................... Lewis and-Clarke .......... .
W. A.. Chessman et al ........................................... do .................... .
M. Gales et al . .. .. . . . . . .. . .. . . . . .. .. . . . . .. . .. . . . .. .. .. .. .. .Jefferson ................... .
J. S. Atchison et al. ....................................... Lewis and Clarke .......... .
D. Hagadorn et al ............................................•. uo .................... .
McDermott et al. .......................................... .Jefferson ................... .
R. Kennedy et al ...................................... : ... Lewis and Clarke .......... .
W. K. Winchel et al....................................... Deer Lodge .............. ..
R. Lawrence .............................................. Lewis and Clarke .......... .
S. N eel et al. .................................................... do .................... .
0

~~ {·h~~~~c~fl~~:~~t-~i: :::::: :::::: ::::::::::::::::::: :::::: : .~~~~ d~ -~~~::::::::::: ::::::
0
~~ ~i~~a~J tr~~~c~-et' ~i:::::: :::::::::::::::::::::::::::::::: reev~r::~dci~rk~: ::::::::::
~~ }::J\i~B%~!~~ta!t ~i::::::::::::::::::::::::::::::::::::: _'~~~~~~n::::::::::::::::::::

89
90

W. A. Chessman et al .. . .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. . .. . Lewis and Clarke ......... ..
W. H. Stymest .................................................. do .................... .

: : :::::::::::::::::::::::::::::::•:~?f:::::: : : : : ::~:-

H ~: ~ilii~f ~\ ~~:: ~
100
103
105
106
107
108
109
110
112

H. Pfiaumer et al............................ • .. .. .. .. .. Lewis and Clarke ......... ..
]'. S. Getchell ............................................. BeaverHead ............... .
W. B. Dance et al. ......................................... .Jefi'erson ................... .
R. Anderson et al ....................•.....•.................... do .................... .
I. B. Cutter ...................... : ............................... do .................... .
C. S. Ellis .................. -~............................. Madi:son ................... .
W. T. Dunning et al. ...................................... .Jefferson .................. ..
A. M. Holter & Bro . .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. . . Lewis and Clarke .......... .
.J.O.Nashetal ................................................. do ................... .
0

~~~ ~: ~il: ~[:le~-~~ --: :·_-_-_-_ ::·_-_-_:: ::: -_-_ ::::::::::::::::: ::·_-_-_ -~~~~cfo ~~~:::: : : : : : : : : : : : : :
0

115
116

n~

119
120
·121
123

D . Driscoll ...................................................... do .................... .
T.Ford .......................................................... do ................... ..

£: fi'~;~<'~~ ~l~i:: ::::::::::::::::::::::::::::::::::::::::::

.J. '\V. Hartwell et al. ......................................
.J. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
G. A.. Khem ...............................................
.J. Faganetal .............................................

~:~sL~~8ci~;k~:

::::·.:::::
.Jefferson ....... . ........... .
Lewis and Clarke .......... .
.Jefferson ................... .
Lewis and Clarke .......... .

~~~ ~-~~T~ii~g~ta;:{ -~~ ~ .' :::::::::::::::::: .' .' .' .' ::::::::: .' :::::: ¥efte~~~~:: ::::::::::::::::::
0
~~~ ~-- ~: Wiis~~~~rai~ ~~: ::::::: .'.'.' ::::::::::::::::::::::::::: -~~~~ Jo _~~~: : : : : : : : : : : : : : : : :

1

130 F. Kennett et al. ........................................... Lewis and Clarke ..•........
131 S. T. H?,user et al. ............................................... do .................... .
132 ...... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... do .............•.......

g~

135

J'S.:R'!~!;
!~~~-: :::::::: ~::::: :::::::::::::::::::::::: ~: :::: ~:!ri;~~aecia:;k~:: :::::::::
Loeber et al. ............................................ .Jefi'erson ................... .
-~: ~·~~~~~~- ~~-~~ :::::::::::::::::::::::::::::::::::::::::: -~~~~-~0~~~

1

g~
:::::::::::::::::
1
1
n~ ~-~rg~ns~~de~tal .::::::::::::::::::::::::: ::::::::::::::: ·. ~e~!r ~~~:::::: :::::: :: ::::::

144
145
146
147

S. Bullock et al ............................................ Lewis and Clarke .......... .
A. Gerbauser et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... do .................... .
T. A. Ray et al ................................................. do .................... .
R. Laurence et al . ............................................... do .................... .

r

- u~ ~~Q1rE~;~~l::: :::::::::::::::::::::::::::::::::::::::: -~~~~1~~~~~ ~ ~ :::~ ~ ~-:: ~~~ -~~~

1.'51 ...... do .......................................................... do .................... .
152 Malcon Morrow .......................... "'·······--·--··· Lewis and Clarke .......... .

g~

155
156

}:
~~~a~~la~~~~:::::::::: ::::::::::::::::::::::::::::::::: -~~~~d~o-f~~~: ::::::::: ::~::::
E. H. Irvine et al .............•.................................. do .................... .
D. L. Isbell et al. ................................................ do ................... ..

~g~ .~-- ~d?~t_s_o_~ ~-t-~~:: _-: ::::::: .'.' ::::::::::::::::::::::::: .'.' -~~~~~:~::::::::::::::::::::

159
160

161
192
163
164

D.P. Rankin .................................................... do
T. A. Blain et al. ................................................ do
.A. McGregor et al. .............................................. do
...... do .......................................................... do
T. C. Bailey et al ................................................ do
M. Ryan et al. ................................................... do

................... ..
................... ..
.................... .
.................... .
.................... .
.................... .

Area.

Acres.
14.50
56.27
100
40.64
160
130
120
40
160
140.60
143. 31
11>0
160
160
50
40
74.07
HO
160
160
160
60
160
12.55
9. 63
62. 7J
40
3. 98
29.50
82.42
12. 12
21. !)5
32.5
::16. 4~~
137. 4U
40
40.90
7. 44
1). 98
25.35
44.76
6:3.78
58.62
33. 5G
120
1!l. 85
36.63
77.98
HiO
147.24
156. 96
50
2l.10
67. 93.
156. 5~
liO
25.60
42.40
113.81
3. 25
16.26
12. 13
90.11
71.40
1lfi. 94
l:J. 75
23 85
20
25.07
21.24
30
2!l. 22
160
~0

6. 77

3tl. 82
160
HiO
106.99
159.45
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County.

Name of owners or company.

No.

Area.
Acres.

166

W. F. \Vheeler e t aL . . . . . . . . . . . . . . .. . . • . . . . . . . . . . . . . .. . . . . . Meagher ................... .

~~~ .~: !~J~~ -~t- ~~~ ~~~ ~ ~ ~::::: :::::.·: ::::::::::::::::::::::::::: ::::: :~~ :::::::::::::::: :~:::

15!!. 22
42.31
160

~ ~~ ~e!g~~llk~s~~ -~t ;i::::::::::::::::::.::::::::::::::::: ~:ff!r~~~~~:::::::::::::::::

75.35
43.25
50
160
11
90

16!J ...... do .......................................................... do ................... ..
1iO T. Marnell et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... do .................... .
1il ..... . do .......................................................... do .................... .
172 W. Kohlwes ............................................... Lewis and Clarke .......... .
173 D. G. Corbin et aL ......................................... . ..... do .. .................. .
179
17!J
17!J
180

Calumet lode, 2,200 feet .................................... }
C. W. Cannon lode, 1,5~0 feet............................... .Jefferson, including placer .
Queen of the Moun tam lode, 2,200 feet .................... .
A.. M. Ilolter .. . .. . .. . . . . . . .. . .. .. . .. .. .. .. . .. .. .. .. . . . . .. . Lewis and Clarke ....... ... .

m~t~5~~~·:(: ~ ~ ~ ~~ ~:: ~: :~~ : : ;: : :~~ ;:: : ;::;: ~;: F~Sll:,~:::~::: : : : : •
IF, llWfo.#~~~} :;:::;: ~:: : ~:: ~~::: H::~: ~ ~::· ~: :r~~E: ·: : m
: :-:- ~ ~-:

i

~~~ ~- ~-i~~;~~~p~~k: :::::: :.·:::: ::::::::::::::::::::::::::::: -~~~~d~o_c~~~::: :::: :~::::::::

1!J3
l!.l4

H. Bratton et al. ................................................. do .................... .
S. S. Richards...... . .. . .. .. . . . . . .. . . . . .. . . . . . .. .. . . . . .. . . . . .Jefferson ............ ....... .

H~ t.6;~~i~~e~~l::::~~ ~::::::::: :::::::::::::::::::::::::: :~~~~~ ~~~::::
0

:::::::::::::

~~~ b0abviF:M:!~~~ :~ !i::::::::::::::::::::::::::::::::::::::: ..J~ff~1~~~:::::::::::::::.:::
~~~ ~·~~I~l~~;';Jss:te!1a~:::: :::::::::::::::::::::::::::::::::::: . ~:~~~ d~o-~~~:::: :::::::::::::
208

R . .Jobnson et al ............................ . ................... do .................... .

~~l il£~~ise!ta~l:::: :::::::::::::::::::::::::::::::::::::::: 5::;;:s~::~ -~~~~~~.::::

::::::

212 ...... do ............................................. -~ .......... do .................... .

~}~ '{v~T~S~~:~~: :::::::::::::::::: ::::::::::::::::::::::::::~: ~:ff~r~~u-~~:::: ::::::::::::·
216

B. F . .Johnson et al. ........................................ Meagher ................... .
1

~~~ 1 ~.1f ~~~::a?lt .~:::::::::::::::::::::::::::::::::::::::::: i~iss~~(i.ci~~-k~·. : :::::::::
~~~ l :: J~;~s~~ c;ta~l~: :::::: :·.·.: ·. :::::::::::::::::::::::::::: ~~~~~~:.~~:: ~:::: ~:::::: ~-::
2:.!:>
226
227

M. Gales et al . .. .. . . . .. .. . .. . . .. . .. .. . .. . .. . .. . . . . .. .. . . . . .Jefferson .................. .
A. O'Connell et al.. . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . ..... do .................... .
F. Schaal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Meagher . .................. .

!~~ ~-e~~~JJ!~~:
~i-;i·: ~: :: ~ ~: ::::::: ::~~ ~ :~:~ :::::: ~::::::::: -:::~~:~~~:::: ::: ~ :::::::::
Webster ct al . ...................................... .Jefferson .................. ..
231

N.H.

~g~ I.~-. ~c'fr~f~~~ :~ :}: :::: ~ :::::: :~ :~: ~:::::: ~ ::::::: ~::::: ~efi~r~~g~~: ::::::::::::::::
234

M. N. Baker et al.................................. . .. .. .. . Deer Lodge ............... .

~~~ ~: ~~fli1~g-~t-~i:::::: ::::::::::::::::::::: ~:: ::::::::::::: :::: :~~~ :::::::::::::::::::::
237
238

.J. Murphy et al. ................................................. do .................... .
A. McGregor ct al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Meagher ............. ..... . .

~~~ ¥.·ll~~~t~~te~t~::: ~::: ~: :::::: ·.::::::::::::::::::::::::::: · ~~C:g{e~d~~::::: ~::::::::: · ·
241

M. M.llolter et al.. ... . . .... ... . .. .. .. . .. .. ... .. . . . .. .... .. .Jefferson ...... . ............ .

!!~ t~~~~~;~~-~~t~~::::::

:::;:: ::::~: ::::::::~~~::::: :::::: -~~~~c~e~d:~~:: ::::~ ::::::::::
0

~:~ t~:\J['l~~ ~Li:::: .'.'::.'.' .'.': .'.'.'.'.': ::: .'.':::::::: :::::::::: .~~~~a~ ~-~~:::: :::::: ~: :::::
24!J
250
251
2;)3
2:l4
258

W. Collins et al. ................................................. do ............. ...... ..
G. D. C.llibbsetal. .............................................. do .................... .
G. D.llardet al. ................................................. do .................... .
.A.A. Brown etal. ............................................... do .................... .
R. '!'. Kennon et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... do .................... .
G. S.llarrison et al. ....................................... .Jefferson ................... .
0

~~~ ~.<fv~i~~~~:!;;l·. ::::::::: ~:: ::: ~: ::::::::::: ~ :~::::: ::::: .~~~~d~ ~-~~: ::::::::::::::::
~~~ fi. ~~j{esll~ ;£ ~i::: ::::::::::::::::::::::: :~::: :: ::.·::::::: ::::: :g~ ::::::::: :~ ::::::::::

266 F. B. Miller et al. ................................................ do ................... ..
2613 W. Sandford ct al.......................................... Lewis and Clarke ......... ..
26!J S. T. llauser eta! . . . . . . . . . . . . . . . . . .........................•.... do .................... .
2':'0 ...... do .......... ····--·· ; ·· ..................................... do .................... .

HiO

39.39
82.62
160
143. 18
100
36. OJ
59. i4
43.80
30
7. 35
20
9. 22
5. 22
25.91
50
130
2!i. 95
120
70
90
31.94
80
40
118.56
4. 91
4. 90
48. 2!)
60
90
80
139.66
67.29
160
66.86
116.15
3!J. 26
13!J. 72
4.18
154.75
6. 8 1
160
13.91
80
10.58
76.73
5. 66
14:3.4·1
20. 9!)
78.75
93.23
3<1. 75
160
159. 75
50.43
lfiO
10.80
56.77
160
10.96
160
29. 5!J
160
120. 3:>
27.30
150. 10
71. 41i
3!J. 54
113.05
118.57
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No.

271
273
274
275
276
278
270
280
281
282
28:1

Name of owners or company.

County.

A. Monahan et al. ......................•.................. .Deer Lodge ................ .

J:g~r~~:·~~: ~:::::::::::: : : : : : : : : : : : : : : :~~:;1~~.:: •::::::::::::::::
~:\v~~~~~s~teal ~i ~~~:::::::: ::::::: :~ :: ~ ~ ~:::: ::::: ::~~ ~-- ~~:;st~d~2~ ~~~:: :::::::::
1

Acres.
70
56.76
120
160
160
()3.95
112. '14

f§~~~~~le~:n . -:-:.;;;;~~:::E>H:LE. ~~it~LHH:E•

36. 16
160
55.36
HiO
158.36
115.02
3. 31
156. 78
156.25
53.15
132.05

1~t~ ~~r~~~fftt~t -~~ ~!:::::::::::::::::::::::::: ::::::::::: ·.. ~~~~~oe~::::::::::::::::::

34. 16
34.80
160

285
286
:::::::::::::
287
288 W. F. Sanders et al .............................................. do .................... .
28!) M. Nunan et al ............................................ .Jefferson ................... .
290 .J. McDermott et al .............................................. do .................... .
291 ...... do ........................................................... do .................... .
292 .J. A. Tal bot et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Deer Lodge ................ .
293
::
294

~: i.~~;xpb~fl~t ~i:: ::~:::::: ::::::::::::: :~ ::~~::: ::::::: -~~~~~oe~:::::::

~95

Area.

L. C. Miller et aL .......................•.................. Lewis and Clarke .......... .

G. IV. Cleveland ................................................. do .................... .
297 S. A. Addis et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. . . . .Jefferson ................... .
2!)8 .J. E. Sites et al ............................••.................... do .................... .
299 G. W. Reed et aL .......................................... Lewis and Clarke .......... .
302 S. T. Hauser et al. ......................................... .Jefferson ................... .
303 G . .J. .Jackson et aL........................................ Deer Lodge ................ .
30-1
305
306 ...... do .......................................................... do .................... .
311 .J. .J. King ct al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Meagher ................... .
313 Dennis Dana ................................·.............. Deer Lodge ................ .
314 D. W. Culberson ct aL ..................................... Mea,gher ................... .
315 W. S. Tutt et aL ........................................... .Jefferson ................... .
316 0. Ki.mmerly et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Deer Lodge................ .
3li' H. M. Iluubard et al. ............................................ do .................... .
318 G. E. T. McKiernan et aL ........................................ do .................... .
:HO Nicholas Gromish .. _.................................. ··:· ...... do .................... .
320 A. A. \Vllittier. ·........................•......................... do .................... .

296

~-~-a~~~~~:~:::::::::::::::::::::::::::::::::::::~~:::::: y:;;I~S~~~l--~~~~~~:: ~:: ::::::

~~~ ~~~{1~~iG.~;~:\;~y~- :::::::::~::: ~~~~~--: :::: :::~:~: ·. ::::::: ~:!1¥~~a"i~:: :::::::::::.::.

71)

160
40
36.60
35.45
160
28. 4'1
39.37
160
110
20.54
43. !)1
137. 15
47.07
63.51
55.16
160
~::!. 34
33. GO
7. ~6
20.20

DEER LODGE COUNTY.

This county bas for some years past yielded more from placer-mining than any other in the Terrrtory. The mines are more extensive
and better worked, with more of the improved appliances than in the
other counties. Placer-mining is the principal industry of the eounty.
A very fair description of the silver and copper leads of this county
\Tas published in the last report. Developments have been carried on
to some extent during 1873, but owing to the expense of shipping ores
from three hundred to four hundred miles to the railroad, only small
amounts have "been shipped. It is anticipated that large amounts of
ore will be shipped during the year 1874, as the returns from the ores
shipped in 1873 prove that the enterprise may be canied on with profit.
Capital and skill would find remunerative investment in erecting mills
and machinery to work the valuable ores in this county. Movements
are on foot to this end, especially at Phillipsburgh.
Mr. 0. W. Frost writes from Phillipsbur~gh that some 35 tons of silverore were worked by band and crude macbiuery, which yielded $275 per
ton.
The Spt>ckled Trout mine has a shaft 114 feet in depth, showing a
\ein from 9 to 11 feet wide, and assaying about $200 per ton. During
the next year an eastern company will erect proper machinery to work
the ores of this and adjacent mines.
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The Poor Man's Joy is a remarkable lode in this district. The "Vein
is 4 to 6 feet wide, and works from $60 to $1,100 per ton. Specimens
h~p;e as~ayed, yiellling as high as $15,000 per ton.
The Comanche, Potosi, Salmon, and other leads have been developed
to a considerable extent; and Mr. Frost estimates that there are 50,000
tons of ore in camp that would average in working at least $20 per ton.
This grade can be profitably worked, with suitable skill, if the "\Vashoe
pror.ess is applicable, not by roasting or smelting.
Preparations for larger developments of the rich veins at Butte City,
Silver Bowi. and J\1oose Creek, described in last year's report, are making for the year 1874.
Jl[oose Creek district.-The old Atlantic Cable gold-mine, at Cable
City, has been worked very imperfectly during the past year, but has
developed very richly and profitably to Mr. Cameron, who is working
it. Litigation for some years past has prevented the necessary work
on this mine to show its full worth. The suits in court are in a fair way
of settlement, and, when all disputes are ended, no one doubts but the
Atlantic Cable lead will prove itself, as it was believed to be when first
worked, extraordinarily extensive and valuable. Mr. Cameron writes
me that in December, 1873, he made a small run of 180 tons of quartz,
which paid $20,100, or $111.67 per ton. Two tons of selected quartz
from the same lot yielded $0,000. In tllC spring of 187 4 he was extracting ore which would mill about $50 per ton.
LEWIS AND CLARKE COUNTY.

For reasons already stated, I have not attempted to give any description of placer-mining in Montana during year 1873. The larger part of
the gold comes from the placer-mines, which show a uniform profitable
yield, so far as they have been worked at all; but several mills are running on gold-quartz very successfully.
Samuel J. Jones, esq., superintendent of the National l\1ining and
Exploring Company-the mines of which, situate , four miles south of
Helena, at Unionville, have been mentioned in former reports-makes
the following report of operations for 1873: The mill was closed from
the 1st of Jan nary to the 31st of March. From the latter day to Christmas eve it crushed 5,208 tons of ore, yielding $154,04:8.30 in gold,
which sold $ 173,852.87 currency. Expenditure, about $8,000 per month.
This, as well as the previous year's yield, was from ore out of tlte Owyhee
claim, on the Union lode. The past three weeks have been spent in a
thorough overhauling and refitting of tlle mill, increasing its crushing
capacity 25 per cent. The dumps contain over 1,000 tons of ore, and
the mine is in first-class workiug order.
The company has purchased tlle Ricker claim, on Union lode, (200
feet,) for $35,000. The capacity of the mill bas been increased by refitting and additions fr8m 24~ tons to 32 tons per twenty-four hours. The
mill uses 20 stamps, weighing about 625 pounds each. The prospects for
next year are flattering. Tlle results for 1874 promise to be much
better than for 1873. In this district several other mills are working
very profitably, and one or two are running entirely on custom-work.
The costs of working gold-ores are diminishing every year, and many·
-veins which base not heretofore paid will in the future be worked.
Lewis and Clarke Uounty has a large number of leads of this description
wlliclJ may, in the near tuture, become profitable to their owners.
Ten-Jfile district.-This district is situated at the he.adwat('rs of TenJ\Iile Creek. The lodes of mineral are situated in tlw \'icinity of that
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stream and its tributaries, Banner, Ruby, and Minnehaha Creeks. On
the main stream lodes are found from the main Rocky Mountain divide
to the mouth of the canon and below, a distance of some fifteen miles
in all.
The main belt is probably the same as the Boulder district belt, which
lies farther east. It also extends westward over the Rocky Mountain
divide and appears on the Blackfoot. These lodes have not.been extensively explored. The best mines and the most extensively worked are
two miles from the head of the creek on Red Mountain, which is on the
east side of the creek and twenty miles from :ijelena, by a well-graded
road ·aU the way. The mountain is about 9,000 feet high and 3,000 feet
above the level of the creek, affording a fine chance for tunneling,
since it rises with an angle of about 370 and faces westerly in such a
direction that on most of the lodes drift-adits can be run. The top
of the mountain is porphyry; the country rock is common granite and
syenite; large veins of horl)blende are occasionally found.
The direction of the lodes is about 2~0 north of true east. There are
three or four lodes which run 22~0 north of east, among which are the
American Flag and Lee Mountain.
One and a half miles above Red Mountain, four companies are engaged
in placer-mining, and get fair returns. Gold is found all along the
canon; but, the -bed-rock being deep, not much bas yet been done in
the way of thorough work.
Coal is found on the main divide at the:, head of canon. In one vein
cokin[! coal is found, which iR used at Helena. These veins, as yet, have
been opened but slightly, wood being plentiful and cheap.
The principal mine at present is the old Emma, now known as the
North and South Pacific, the property of J. H. Russell, of Helena.
At the bottom of a 30-foot shaft there is a 4-foot vein of rich ore, comprising sulphuret oflead and silver, and brittle and antimonial silver. It
assays from $230 to $2,000 per ton. Some 20 tons have been smelted at
the Helena works and as much more shipped to San ·Franeisco. There
are now two shafts in the mine, one 30 feet, another 50 feet deep. There
is also a tunnel some 180 feet long, which will tap the extension of the
30-foot shaft when it shall have advanced about 30 feet farther.
The Silver Glance mine, belonging to the Gilt-Edge Mining Com,Pany,
of Helena, is south of the Emma, and is the most extensively worked
mine in the district. Some of the ore has been shipped East; but most
of it has been worked at the company's mill at the foot of the mountain.
This is an improved Chilian mill, and of course small in capacity; about
100 tons have been crushed and worked, and 12 tons shipped. The ore
is antimonial and brittle silver, with sulphurets and also native silver.
The mine is worked by a trinnel which is now 300 feet long. A shaft is
being raised and another sunk from the tunnel-level. Drifts are run
off from these to facilitate stoping.
The Micawber lode, the property of Tatham & Bros. of New York City,
is a large and strongly defined vein from 42- to 5 feet wide. It bas been
stripped and shown for 150 feet in length. The shaft is down 40 feet,
and 80 tons of milling-ore are on the dump, said to average $75 in gold
aud silver. There are also 5 tons of galena-ore of low grade and 5 tons
of rich antimonial silver-ore valued at $500 per ton.
The Eureka lode, the propert.v of the Ten-Mile Mining Company, of
Helena, is 3 to 4 feet thick, carries galena-ore. There are 80 tons of ore
on the dump and 20 tons at Helena. The yield is from $50 to $300.
The mine has a tunnellOO feet long and a shaft, 40 feet deep.
The American Flag lode is the property of vVilliam Rowlan & Co.
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A test of a few tons of this ore shows it free from impurities and easy
to work in the mill. It contains some native silver and averages f!om
$75 to $300 per ton in two grades. The vein is 4 feet wide and shows
plenty of ore in sight.
The Lee Mountain and Elizabeth Meagher are two promising lodes.
The former is 15 feet wide between walls. Both carry galena, but are
not developed.
The Klontarf, Wolftone, and others are the property of John Cap lice
and Murphy, Neel & Co., of Helena. Value unknown.
The Teale Lake aiHl Gilmore lodes belong to Gilmore, V\r alker &
Blaine. Both are considered good veins and have been developed
fairly. The Teal Lake has two tunnels run in on the vein, one 80 feet,
the other 30. There are 40 tons of galena-ore on the dump, averaging
$75. One of the walls of this mine is porphyry.
The Try Again is the property of Hoyt Brothers. The shaft is 110
feet deep, showing a vein 18 inches wide carrying brittle silver-ore.
The assay value is $100 to $1,200 per ton.
The Red Mountain, Littl~ Sampson, Michigamme, Knight of Gwynne,
Daniel Stanton, and many other lodes are more or less developed, and
show galena and other ores carrying silver.
All the above-mentioned mines are on Red Mountain proper. Near
the main divide a number of veins with galena and carbonate of lead
are worked through a single large tunnel by Travis Brothers.
On a bill back from the bead of Ruby Gulch is the Little Jenny lode,
the property of C. B. Vaughan. This was located in 1871. Two tunnels have been run in the mine about 400 feet and 300 feet long respectively. The vein is about 18 inches wide, and the ore is said to yield
from $200 to $3,000 per ton. This doubtless refers to the material sorted
for shipment, of which, up to the present time, over 100 tons have been
sent away for treatment by smelting.
Providence· Hill and Bismarck Hill are on the east side of Red Mountain, about one-quarter of a mile apart, and eighteen n;liles from Helena.
More than a hundred locations were made last ye<-t.r within two miles of
this point. A few only of the lea<ling claims will be enumerated :
The Good Friday lode, located July 24, 1873, belongs to Horst, Dorr,
and Arnold. The claim covers 1,500 feet. The vein is from 3 to 6 feet
wiue, carrying galena and silver ore. A tunnel on the vein 100 feet in
length, a slJaft 42 feet deep and 11 feet square, and stopes from which,
together with these openings, about 200 tons of $250 ore have been extracted, constitute the present workings. The cost of the improvements
is valued. at $4,000, and a patent bas been applied for.
The Crown Point lode, located September, 1~73, belongs to the same
parties. The vein is of similar mineralogical character, and has been
exposed. to a width of 3 to 4 feet lly a pit 12 feet deep. The ore assays
$100 to $150 per ton.
The Great Western ,ode, also owned by Horst & Co., was located in
1872. An open cut has been made on the vein, 200 feet in length, and
about 20 tons of galena and silver ore have been extracted, said to be
worth $200 per ton.
The S. Lober lode, located in 1872 an<l owned by Horst & Co., bas
been exposed by an open cut for 100 feet, and 10 tons of ore, said to
yield $200 per ton, have been extracted.
The Nellie Grant, located in 1873, is owned by A. Agno. It has a
tunnel about 40 feet long, showing silver and galena ores. About 30
tons already extracted are estimated to be worth $175 per ton.
The Star of the West, located July 26, 187 4, belongs to Heath and
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Rogers. It bas a tunnel on the vein about 40 feet long, and a prospectshaft abnut 12 feet deep. The galena and silver ore from the vein is reported to be worth $100 to $150 per ton.
The Star of the East, located September, 1873, and belonging to Heath
and De Rue, carries galena and silver ore valued at $100 per ton.
The Blondino, located August, 1873, by the :same parties, is a vein
3 to 4 feet wide, carrying milling-ore said to yield $100 per ton.
The Minnie, located July, 187:3, by Horst & Co., bas a pit 12 feet deep,
and bas furnished galena and silver ore valued at $200 per ton.
The foregoing lodes are all on Providence Hill. . On Bismarck Hill the
following may be named :
The Lober, located November 15,1871, and owned by Horst and Lober,
is opened by a shaft and a tunnel on the vein, which are not yet connected with each other. The shaft is 80feetdeep, and has furuishedalJout
100 tons of galena and silver ore, worth $225 per ton. It contains a
vein 4 to 5 feet wide. The tuunel has been started about 475 feet down
the bill from the shaft, and run in upon the vein 44 feet. In this tunnel the vein appears 12 feet wide.
The Horst, located November 27, 1871, and owned by the same parties, is opened by a cut on the vein 40 feet long. It is said to yield
milling-ore worth $200 per ton.
The Parchen, located October 2, 1871, and owned by the same parties,
is opened by a tunnel 30 feet long, aud is reported to yield milhng-ore
worth $175 per ton.
·
The Bismarck, located October 12, 1871, and owned by the same parties, is ope:ned by a tunnel 50 feet long, the milling-ore from which is
valued at $150 per ton~
Tlle Moltke, located October 20, 1871, and owned by the same parties,
bas a tunnel 60 feet long, and furnishes milling-ore reported to be worth
$160 per ton.
The Empire, located September 27, 1872, and owned by Horst & Co.,
is opened by a tunnel 225 feet long, exposing a 4-foot vein of galena and
silver ore, worth, as reported, $250 per ton.
The Adelaide, located .J nne, 1876, and now owned by the same parties bas a tunnel 20 feet long, and carries galena and silver ore valued
at $250 per ton.
The Dana (or Danae~) located J un~, 1873, and owned by Dorr & Co.,
is opened by a shaft and cut, and is said to furnish $200 ore.
The California, located J nne, 1873, and owned by Dorr, Horst and
Arnold, has a shaft 18 feet deep, and carries, it is said, milling-ore
worth $100 per ton.
The Concord, located June, 1873, and owned by the same parties, is
reported to carry milling-ore worth $90 per ton.
The figures given for the value of the ores from these Providence Hill
and Bismarck Hillmiues cannot be adopted, in the absence of more
exten~ive working and actual shipments on a large scale, as conveying
au accurate notion of their average yield. Yet that large quantities of
ore, ranging from $100 to $250 per ton in value, can be produced with
(and to some extent without) hand-sorting, the experience of Heese
River, Utah, and other western silver-districts, makes it easy to believe.
Some of the mines above enumerated have indeed furnished considerable amounts of rich ores. Tlle Little Jennie, already mentioned, with
the Peerless J en.nie No. 1 west, and Peerless Jennie No. 1 east, are the
property of Mr. C. B. Vaughan. The average value of the ore taken
from these veins is remarkable. Fifty tons averaged 900 ounces of silver per ton, and 200 tons averaged nearly 500 ounces per ton. Mr.
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Vaughan has earned by working these mines in the year past, a bandsome profit, notwithstanding that at first be had to borrow money, at a
high rate of interest, to develop them, grade an expensi-ve road for
some miles, to get to the veins, which are high up on the mountains,
and pay a high price for every pound "packed" up, and for the labor
employed. He expects in the next year to ship 200 tons of ore, the
value of which is at least $500 per ton. With adequate capital to enlarge operations, greater profits could be secured in the same period.
MEAGHER COUNTY.

In preparing estimates of .the product of this county, Mr. Wheeler relied upo~ the assistance of l\fr. J. E. Hall, of Diamond City, a gentle·man well acquainted with the industry and the people of the county.
Mr. Hall made diligent inquiry of men from all parts of the county, and
from his own knowledge and the information thus obtained made up the
following estimate, which be thinks nearly correct:
The gold produced from the placer-mines of l\ieagher County, during
the year ending December 31, 1873, amounted to about $265,000, to be
credited to the several parts of the county in the following amounts:
Thompson's Gulch and all the other gulches lying east of the Belt
range, $60,000; Confederate Gulch and its tributaries and bars, $75,000;
White's Gulch and its bars, $30,000 ; all the lower or north end of the
county, including New York, Cane, and Oregon Gulches, and the bar
situated on the :Missouri River, $100,000.
Concerning the future of the placer-mines, }fr. Hall says that present
developments are sufficient to warrant .the expectation of the continued
productiveness of the ground now worked for many years to come; not
in such amounts as in some former years, but to the full capacity of the
water that is available for mining purposes. Of the undeveloped placermines of the county, he bas the most sanguine hopes, and he thinks not
without foundation. The developments of the h1st few months on the
Jefferson Hiver have demonstrated that the placer-mines of the Territory are not confined to -the small streams, but that in the near future
we may reasonably hope for extensive discoveries to be made in the
larger streams, and of these Mr. Hall considers the Missouri River itself
one of the most promising.
Concerning the lode-mining interest of the county there is but little
to report. Not much work waR done during the year 1873. Some
new lodes were opened on Duck Creek, about twelve miles south of
Diamond City. These lodes were located in lYiay; and shafts have been
sunk on three of the lodes to a depth of from 20 to 40 feet, and a very
favorable" prospect" has been obtained from the quartz. The character of the quartz is hard rock, bearing free gold.
Two arrastras were built late in the fall of 1873, for the purpose of
working the quartz froltl these mines, but, owing to the lateness of the
season, nothing was accomplished that fall. On the opening of the
mining season in the spring of 1874, the arrastras were put in operation,
and from two tons of the ore, I am informed hy 1\-Ir. Thomas Howell,
$125 haw~ been cleaned up. More men will be set to work during the
summer, and the erection of a mill on Dnck Creek will give the needed
facilities of reduction to this promising camp.
On Gold Hill, near Diamond City, Messrs. Howard and Emerson continued a. sllaft down till they struck water a.t a depth of 80 feet. They
have a good crevice and very fair ore, but there beiug no facilities for
w9rking their quartz, they have suspended work until such time as they
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may be able to have their ore worked. They now have abuut 100 tons
on their dump.
There has been no activity in the copper-mines east of the Belt range
on the Musselshell River. Assurances are given, however, that during
the approaching summer some of the ore now lying on the dumps at
those mines will be shipped to some point where it can be thoroughly
tested, and if it prove but one-half as rich as sample assays indicate there
will be a basis of extensive and profitable industry. The new road to
Carroll will make it possible to remain in that country, to work, and
will also furnish the means for shipping the ore to~the river.
In other parts of the county nothing new b~ been developed, nor do
I expect much prospecting will be done till after June 10, 1874, when, if
the time for doing work to hold possessory title on 'old claims is not extended, many of the locatious made by early prospectors, now non-residents of the Territory, will be relocated, and some of them developed.*
JEFFERSON COUNTY.

In my last report a tolerably definite description of the developed
lodes of this county was given. The silver-bearing veins of Jefferson are
no doubt better developed than those of any other county in Montana.
Of the amount of silver-ores shipped from the Territory heretofore, J efferson Count,y can be credited wit.h considerably over one-half. In this respect the county still takes the lead, though silver-mining in Lewis and
Clarke, Madison, Beaver Head, and Deer Lodge Counties also is now well
established, and generally prosperous. . During the coming year the
amount of ores shipped and worked at borne will be quadrupled. Improvements of every kind are being made. New mills, concentrators,
and furnaces are in process of erection. But the aggregate capacity of
these will be inadequate to the treatment of the ores now on the dumps.
The Legal Tender, Mammoth, Argentum, Rumley, and other lodes
heretofore described still maintain their cllaracter for stability and
richness, and rate at a much higher value than ever before.
GALLATIN COUN'l'Y.

This county has not heretofore taken rank as a mining district, but
several late discoveries indicate tbatfine silver-bearing veins exist within
its limitR. On ~~xteen-mile Creek, one of the most promising silver-veins
in the Territory bas bePn found, and sufficient developments llave been
made to give it a high probable value. The bars along the Yellowstone
and the Gallatin Rh ers have been proved by prospecting to contain
gold deposits, which, when capital can be found to bring a bead of
water npon them, may be profitably exploited. Uoal is found in this
county in abundance.
7

MADISON COUNTY.

Placer-mines.-Thiscounty bas furnished the richest placer-mines in the
Territory, and although the excitement of the early days of Alder Gulch
has entirely subsided, the mineral wealth of the county bas scarcely begun to be exhausted. But this ~alth consists mainly in quartz; and
"'This extension will doubtless be made at the present session of Congress. I trust
it will be the last. Great as may be the incidental hardship to individuals, the general ,
good imperatively requires that old and new claims alike should be either bought of 1
the Government under patent, or worked, or thrown open to re-location.-R. W. R.,
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lode property, unlike placer-mines, requires large capital to work it.
HoweYer, the placer-mines of Madison are by no means worked out,
and there are still many gulches giving remunerative employment to a
number of miners.
Brown's Gulch is a tributary of Alder, entering below Virginia City.
The gulch is seven miles in length, and a considerable portion as yet
unworked, that will pay, it is said, from $3 to $10 per day to the band.
Bivin's Gulch is a tributary of the Stinking-Water, below Alder Gulch.
There were ten companies at work in this gulch during the last season,
all doing as well, and some better than in the previous year.
California Gulch is a tributary of the Stinking-vVater. There is a
large amount of unworked ground in this gulch. The ground is spotted
and very rich in places. Very large sums of money have been realized
in the mines near its mouth. A nugget weighing fourteen ounces was
once taken from this gulch.
Granite Gulch is a tributary of Alder, about ten miles in length, and
contains a large amount of ground that will pay the miner from $2 to $3
per day. It is at present unworked. A large company could work the
whole to advantage.
Han·is Gulch, a tributary of Stinking-Water, is considered rich, produces a fine quality of gold, and contains much unworked ground.
Ida.ho Gulch, a tributary of Stinking-Water, was discovered in 1864;
has not been worked much, but will pay miners good wages .
.Mill Oreelc, a tributary of Stinking-Water, contains coarse gold, but is
difficult to work, and has not yielded much.
Meade's Gulch, a tributary of the Upper Stinking- Water, yielded a considerable amount of gold last year.
Norwegian Gulch, a tributary of Upper Willow Creek, has yielded well,
and still continues to pay small wages. With plenty of water, it might
be made to pay better. Considerable ground bas been taken up under
the mineral-land act. One miner in this gulch took took out over $1,000
last season, and the seaRon is very short. The gold taken out of this
gulch since its discovery is estimated at $150,000.
Romhorn Gulch is a tributary of Uurant Gulch, about thirteen miles in
length. Th~ ground is reported to pay from $3 to $5 per day to the
Laud.
Rochester Gulch, a tributary of the Jefferson, has yielded considerable
gold, and continues to yield small quantities.
·
-washington Bar has yielded well, and continues to pay fair wages to
the miner.
1Villow Oreelc, a tributary of the Jefferson, has paid, and continues to
pay well, some portions yielding as high as $10 to the band per diem.
Wigwant Gulch, a tributary of the Madison, will pay small wages. It
was worked some years since and abandoned, as it would not pay in
those times when provisions were high. Probably from $2 to $3 per
da,y to the hand could be •btained here.
The yield of the placers of Madison County for 1873 was about
$800,000, which must be considered good, considering the diminished
number of men at work.
Lodes.-The quartz-mines of the county present no special mark of
progress during the year. It must suffice for this report to enumerate
the leading districts and lodes.
Brown's Gulch district.-Brown's Gulch is a tributary of Alder, entering the latter below Virginia, on the left-hand side. It contains the following lode-claims, all claimed as silver-lodes: The Black, Barret, Curry,
Easton, (ore from this lode has yielded as high as $100 to the tou,)
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Gould, Louane, Pacific Railroad, (has a tunnel100 feet long, at the end
of which is a crevice 2 feet in width,) Roma, True Silver, and Wright
lodes. There has been a large amount of work done in this district,
and it promises well, though it is not regularly productive.
Fairweather district.-This district is on Alder Gulch, and includes
Virginia City. There are a great many gold-ledges claimed and re~orded in this district, but hitherto they have not shown mnch e-vidence
of their value. The best-known lodes are the Alameda, Sonoma, and
U. S. A., containing both gold and silver. Some of the ore from this
district has been worked by arrastra and pays fairly.
Granite Creek district.-Granite Creek is a tributary of Alder. The
district is about four miles to the north of Virginia City. The principal lodes are the Kremlin and Mapleton, the former gold-bearing, the
latter bearing both gold and silver.
Highland district.-Oonsiderable quartz-mining has been done in this
district. The principal. lodes are the Adamant, Ohickamon, Dixie,
Meyer & Thompson, Nevins, Nonpareil, and Only Chance. This district lies northwest of Virginia City, and is also known by the name of
Red Mountain.
Hot Spring district.-This district is about thirty miles northeast from
Yirginia City. An immense amount of labor has been performed, and
thousands of dollars expended in working the quartz of this locality,
but without any very great results as yet. It is generally conceded
that the quartz-mining operations in this district were in early days
grossly mismanaged. At the present time there are a few mines working, and from all appearances some of them are successful. Among
these may be mentioned the Mother Hendricks, Red Bluff, Rising Sun,
and Chihuahua. The most prominent claims in this district are the
Boaz, Bill Norton, Blue Lead, Chihuahua, Calaveras, Con-voy, Galena,
Golden Echo, Homeward Bound, Mother Hendricks, North Lode, Old
~lortality, Opula, Primrose, Pony, Pine Tree, Purdy, Purdy Extension,
Rising Sun, Red Bluff, Sterling, Thad. Stevens, Velocipede, and Woodruff and Beach lodes.
Havana district.- This district is about four miles east of the Madison
RiYer, and near the Madison bridge. The mines of this locality are
known as the Oberry Creek silyer-mines. At the present time this is
a very promising mining-district. Some of the lodes are rich and are
paying well. Considerable rock has been shipped for smelting. Among
the lodes may be mentioned the Clagett, Da-vis, Enselman, Eberhardt,
Joe Brown, Lucy Henry No.2, Silver Crown, and Silver Shower. The
ores of the district carry a great deal of free silver.
JJfeadow Creek district is included in the Hot Spring district.
lliill Creek district.- A vein called '"The Lost Lode" is the most
prominent in this district. It is a gohi-bearing ledge of great width,
and is said to yield from $10 to $20 per ton. The quartz is easily
removed. The owners of this ledge have been running a 12-stamp mill,
hut are now maldng arrangements for the shipment of a 20-stamp mill.
Other lodes in this district are the Antelope, Aurora, Branham, Eclipse,
.Gemmel, Isabella No. 2, Lebanon, Mountain Queen, May Flower, Ohio,
Oroy Plata, Sunrise, and Tippecanoe.
Quartz Hill district.-The principal lodes in this district are the Fry
and Martha Compton.
Rochester d'i strict.-Among the prominent lodes in the district may be
mentioned the Day, Julia Holmes, Parepa, and Watseka. Some of
th~se lodes are being worked with great profit, and the town of Roches-
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ter which was abandoned, bas now a population of about one hundred.
Better methods of working have caused this prosperity.
Mauy of the above-named lodes were mentioned in last year's report.
Some uew ones are named in this.
Silver Star d'i strict.-Tllis district is on the west side of the Jefferson
River, in Madison County, and several small mills are doing profitable
work in it. It contains a large number of rich gold-lodes, although
most of the veins are narrow. At present rates of expenses they are
remunerative, and will be more so as prices are better adjusted. Accounts of this district, particularly of its leading mine, the Green Campbell, will be found in my report rendered March, 1872, and iu subsequent volumes.
BEAVER HEAD COUNTY.

Bryant dist'r ict.-This district is located forty miles due north from
Bannack, at the source of Trapper Creek, a tributary of Big Hole or
Wisdom Hiver. It was discovered in the summer of 1873. The formation is crystalline magnesian limestone, on which granite bowlders occur in great profusion. The district is shaped like a horseshoe, the
opening toward the ri\er. The locations of the various lodes are upon
inner and rugged acclivities in steps or benches up to tlle summit of
White Lion Mountain and South Mountain, at an elevation of from
D,OOO to 10,000 feet above the hwel of the sea.
The opinion widely obtains that high altitudes are the most favorable for rich and inexhaustible silver-mines. If such is an invariable
rule, this district may be another instance of it.*
There is a beautiful park of fine pine timber within this circle, containing numerous springs of pure cold water, which unite to form Trapper Cr('ek. In the center is a low ridge, two miles in length, running
from the South Mountain to the opening, on the north side of which is
Trapper Creek, containing about 1,000 inches of water. On the south
side is a brook called the South Fork, which empties into Trapper
Creek, in the low opening of the horseshoe.
There is abundance of good timber for building and fuel, and good
water-power, within the park. Below the park an.d toward the river is
also plenty of good timber and water-pri'dleges. The park is about two
miles square.
Some of the main lodes are on this ridge, having a strike and dip
similar to those on the South Mountain.
The Trapper is one of the chief Yeins of the district, and every indication shows that it will prove to be an extraordinary mine. The strike
of the vein is from east to west ; the uip, 400 south. The -vein of ore
is 3 feet wide at the surface in the discovery-shaft, and 9 feet at a depth
of 50 feet. There are several shafts along the lode, sunk to the depth
of from 15 to 50 feet. .On account of the decomposed nature of the ore
and country-rock the vein does not crop above the surface, but it is
*This suggestion I leave in Mr. "'Wheeler's words. There is no such rule. The popular impression to that effect may be attributed to several circumstances: 1. Mineraldeposits are the incidental pro<lucts of disturbances and changes in the eart,h's crust;
hence, fissure-veins particularly are likely to occur in mountain-ranges. 2. Mountains
offer more exposures and less covering detritus or alluvium than lowlands; hence, the
veins they contain are more likely to be discovered. 3. Sometimes the sides of a mountain may consist of sedimentary upheaved strata, not containing-veins, and the central core may be crystalline r0ck carrying such deposits. In that case only the highest parts of the range would show the veins. But the question of absolute altitude
above the sea is not connected with the value of the veins.-R. W. R.
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traceable for the whole length of the claim-1,500 feet. The ore contains galpna and argentic sulphides; and numerous assays give from
$100 to $15,000 per ton in silver.
Seven tons of ore were hurriPdly shipped to San Francisco last fall,
and a return of $500 per ton in coin was received.
·
This lone was discovered by James Bryant, after whom the district is
named. It is now owned by the Trapper Company, in which he is interested.
The same parties discovered and own the Forest Queen and Lady
Elgin, continuations of the Trapper lode westward. There are four
shafts along the course of these lodes to the depth of 15 feet each, showing the veins of ore 2 feet wide and similar to the Trapper ore, but not
so much decomposed. Wire silver is easily panned out of the
decomposed quartz on the Trapper. There are over 250 tons of ore on
the dump, and 100 tons of high grade ready for shipment.
The Argenta is also a plain continuation of the same vein. It is
· traceable by the or6 and stained rock the whole length of the claim.
The vein of ore is two feet wide, and is not so much decomposed as the
Trapper ore, and contains less galena. It is good milling-ore, at least
on the surface. Hon. G. W. Stapleton is the discoverer and owner of
the vein. Owing to the early fall of snow last winter he had not done
any mining on it at the close of the year.
The Minnie Gaffney belongs to the Gaffney Company, and lies south
of the Trapper vein and parallel to it. There is a shaft 30 feet deep on
this vein, which is 2 feet at the surface, and 3 feet at the bottom of the
shaft. The vein at the surface is mostly quartz-bearing blocks of galena. At t.he bottom of the shaft the ore is much improved, and assays
from $100 to $200 in silver, per ton. There are 50 tons on the dump.
The quartz is hard and flinty, and crops out 600 feet along the strike
of the vein.
The Eleo Mer Lou belongs to Dewey& Co., and is· traceable the whole
length of the claim, (1,500 feet.) The vein is 3 feet wide. The ore is
copper glance and rich in silver.
The Keokuk is a distinct continuation of the Eleo Mer Lou. The
strike of the vein is easterly and westerly, with a dip of 30° to the
south. It is 2 feet wide at the discovery shaft. The vein-matter is
mostly decomposed, and according to four assays made, yields from
$122 to $290 in silver per ton. An average assay made of the whole
gives $200 per ton.
This lode is probably the best defined contact-vein in the district, and
is traceable the whole length of the claim, 1,500 feet. It lies between
two distinct formations. The foot-wall is dolomite and the hanging-wall
trap. The walls inclosing the vein of ore are smooth and polished. The
ore contains a small percentage of galena, and is colored yellow, blue,
black and green. It is good milling ore, and in character unlike auy
other in the district.
The owners, Messrs. Stapleton & McCammon, will commence work
on this mine as soon as the wagon-road to the district is completed and
the reduction-works are erected.
The Queen Mab, lying between the Keokuk and Argenta, ha~ a small
vein of good ore assaying $400 per ton.
The True Fissure is a strong ore vein, 4 feet wide, cropping along the
strike of the vein 800 feet. Shafts to expose the vein have been sunk
at various distances for 400 feet along the outcrop. The north portion
is much decomposed, the ore assaying 35 per cent. in lead; the south
portion has only 2~ per cent. of lead. The ore runs in silver from $50
to $150 per ton. Tllere are said to be thousands of tons of ore in sight.
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The Mountain Sheep crops out at the discovery, but is not traceable
for a great distance. The ore is of high grade, containing a good deal
of copper glance, and yields in silver $400 per ton. It is located 40 feet
below the True Fissure, and dips to the west, as do all the veins on
White-Lion Mountain.
The Silver Quartz is 50 feet above the True Fissure. The T"ein of ore
is 8 feet wide, decomposed, bearing galena, copper, and silver, and assaying 40 per cent. in lead, and $75 to $100 in silver. The vein is traceable
on the surface 700 feet, and the ore is excellent for smelting.
These last four lodes belong to 1\iessrs. J. H. Larwill, C. Mead, A.
Bassette, and J. Milligan, who are now prospecting and will develop
them as fast as their means will permit. Mr. Larwill is a practical
assayer, having spent, I understand, two years at :Freiberg, Germany,
and to him I am indebted for most of the assays.
The Condor is located on the apex of White-Lion Mountain at an altitude of 10,000 feet. It is traceable several hundred feet. The vein is
4 feet wide, and contains a good deal of barren quartz, with some small
streaks of rich silver ore. But little work has been done. It belongs
to Dr. Olyne & Co.
The Cleopatra is traceable 300 feet. The vein is 10 feet wide, and the
ores are very much decomposed, yielding from 20 to 50 per cent. galena
and $75 in silver per ton. There is an immense body of ore in sight
which can be easily picked and shoveled up. The ore is fit for smelting. The owners are Dewey & Co.
The Ariadne, owned by the same company, is from 10 to 15 feet wide.
The vein-matter contains iron and copper, and a small percentage of
silver. The quartz is of red and brownish color. The 1\fark Antony,
owned by Mr. Stapleton, is traceable by the croppings 400 feet. The
vein is 5 feet wide at the discovery, and of solid ore, assaying from 25
to 40 per cent. in lead and $170 in silver per ton. It is located 25 feet
below the Ariadne.
The Alta and Atlanta are located about 300 feet below the Mountain
Sheep. This vein is traceable over 2~000 feet by irregular croppings;
in some places 5 or 6 feet high, and can be seen glistening in the sun
a half mile distant, resplendent with colors. The shoots of the vein
are from 10 to 50 feet in width. These croppings are on a steep and
rugged part of White Lion Mountain. The vein has not been well defined. The ore is about the same in kind, as that of the Mark Antony.
These lodes belong to Armstrong & Co., who have taken out a small
amount of ore from the south wall, but have not crossed the veins.
The Sheriff is the most northerly lode on " ;r hiteLion Mountain. It crops
out in shoots 20 feet wide, several hundred feet along the strike of the
vein. The ore is copper-glance and sulphides, assaying $400 in silver
per ton.
The Avon and Clyde are two locations on a vein, which is over 15
feet wide. The ore is ~rgentiferous galena, average assay in silver $300
per ton. Mr. Armstrong has kept men employed all winter in taking
out ore. There are now several hundred tons on the dump. They have
selected and sacked for shipment ten tons of high-grade ore, taken
from the foot-wall.
The Hecla, owned by the same company, is a one-foot vein of very
rich ore. 1\fr. Armstrong has four tons sacked for shipment, which he
claims will pay all his expenses for working seven men all winter. The
ore is argentic sulphide. It is a blind lode, but traceable several hundred feet.
24M
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The Oneida is a solid vein, 15 inches wide, of silver sulphides and
copper glance assaying from $300 to $750 in silver, and 40 per cent.
lead. It is a contact-vein inclosed in smooth wall-rock. The ore is soft,
much decompo~ed, and easily worked with pick and shovel. The strike
of the vein is north and south, dipping slightly westerly into the mountain. It is a distinct continuation of the silver quartz, and is traceable
for the full length of the claim.
The Mark Twain is also traceable 1,500 feet, often cropping above the
surface. The wall.rocks are smooth, inclosing a vein 2 feet wide. The
ore is copper and lead sulpburets, yielding by assay $400 silver per
ton. 1'his vein is located 175 feet east of th~ Oneida, and is a plain
continuation of the True Fissure.
The Niagara, Bannack, and Nero are strong croppings within the limHs of the two last d.e scribed claims. The Nero assays $10 in silver per
ton, and is inclosed in malachite casing, assaying 40 per cent. in copper.
The Niagara and Bannack lodes are inclosed in rough wall-rock, and
as~ay $67 in silver per ton, and 40 per cent. in copper. George Tarbell
& Uo. own these fine lodes and are now developing them preparatory
to shipping ore.
The Pride of the vVest is a blind lode, and belongs to Mr. Gaffney,
who has five tons of selected ore sacked for shipment. Tlle vein is irregular and pockety, varying from a seam to 5 feet in width. The ore
is copper glance and galena, assaying from $300 to $400 in silver per
ton.
The owners of lodes in this diRtrict are busily engaged in constructing a wagon-road, twelve miles in length, to the mines, which will be
completed by the 1st of July, 187 4.
Mr. Armstrong bas machinery on the way for concentration and reduction works. Be is now preparing the building for these works.
A saw-mill will be put up at once, but owing to the great distance from
railroad communication, and slowness of ox and mule trains, and the
inc~nvenience and expense of so many middle-men and agents, the difficulties in the way of successful mining operations this season are very
great.
In the Bltte- Wing district, described at length in my last report, there
is but lit.tle new development.
Mr. Stapleton bas run a tunnel 250 feet in length, tapping the New
Departure at a depth of 100 feet from the surface. He is now getting
ready 10 tons of good ore for shipment. Since the last report he has
shipped 3 tons to the Bank of California, which yielded $330.71 in
coin per ton.
The Ayr, loca.ted on the same bill in limestone formation, has a small
but rich vein of ore, widening to 18 inches at the bottom of a 40-foot
shaft. Mr. James McCammen, the owner, shipped 4 tons of his ore
last fall to the Bank of California, and received $3G5 per ton in coin.
The Bismarck is a blind lead in limestone, the vein being 2 feet wide.
A tuunel ,75 feet in length is run into the mountain-si r! e along the vein.
There are 25 tons of $100 ore on the dump, as shown from the assayvalue of a ton sent to San Francisco.
The Emma is across .a deep ravine on the opposite mountain. 1\fr.
Charles Bowman, the owner of these two vdns, shipped 3! tons to San
Francisco, and received payment upon an assay-value of $133.88 per
ton. This shipment, like all others from the district, passed through
the hands of eight middle-men, and with sacking, freighting, unloading,
re-loading, drayage, assaying, cnu;hing, sampling, re-sacking, commis- '
sion, interest, &c., three-fourth8 of the entire proceeds wm·e expended,
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leaving him but a small profit for his labor. The vein of this mine
is a foot wide, and average assays of the ore, made here by practical
assayers, show about $300 per ton. Further work upon these mines
depending on shipping was thought useless for the present.
'rhe Alpha, Saint Crispin, ::md Erin lodes are 'lso new locations,
and are owned by J. P. Haskell. They are in granite formation. Ou
tho Alpha there is a tunnel, 3 by 6 feet in section, run along the vein
1u0 feet, the end of which is 60 feet below the surface. The ore is
argentiferous galena, assaying $100 per ton. There are 12 tons on the
dump. The Saint, Crispin has a tunnel 75 feet in length and a shaft 4.3
feet deep. The ore is argentiferons galena, oxidized and decomposed.
The width of the vein is 30 inches, and the supply of ore is irregnlar.
There are two tons of selected ore ou the dump that will average $450
per ton, according to assays. The Erin has a tunnel along the strike of
the vein 75 feet in length. The vein is 2 feet wide, having smooth wallrocks, with a streak of high grade ore from 3 to G inches wide, oxidized
argentiferous galena, assaying $350 per ton. There are 6 tons on the
dnmp.
The Monte Christo is a new discovery made by Joseph Arbour. It is
a blind lode in granite formation, with smooth wall-rocks and 10 inches
of good ore. The shaft is 40 feet deep, and tlw ore is oxidized argentiferous galena.
The Harriet is a new location, owned by Lilleg & llooper. It is a
6-foot vein, with smooth granite wall-rocks. The lode does not crop out,
but is traceable the whole length of the claim. Two pits bayc been
sunk 200 feet apart, and each 8 feet in deptb. l'be ore is decomposed,
of a black-brownish color, and assays about $100 per ton. There are
ten tons on the dump, and all the indications point to a large quantity
easily accessible in be vein.
Tlle Mohawk is a contact-fissure vein 4 feet wi<le, with granite banging-wall and limestone foot-wall. Mr. J. U. Taylor, the o·wner, sunk 40
feet, following several seams of goo<l ore before striking the main vein.
'rhe Black Hawk, described at length in the last report, has been sunk
to the depth of 375 feet. There is probably over 500 tons of low-grade
ore on the dump. The ore is sulphurets of iron, with a small percentage of lead. This mine needs only facilities of transportation and cheap
reduction. The supply of ore is regular and good.
The Don Juan and Luzerne are owned by _Messrs. ]\lead, Bassett &
l\lilligan. They are on the line between granite and limestone. The
Don Juan bas a shaft* running along the strike of the vein westerly
150 feet, the ore :filling the entire vein, 8 feet wide, dipping into the
mountain at an angle of 45o.
'fhere are 150 tons on the dump, averaging $100 per ton, and 10 tons
of selected quartz of high grade. There is an immense supply of ore
in sight. The ores are sulphides and chlori<les of silver.
The Luzerne, at greater altitude on the same bill, bas been opened by
a shaft to the depth~· 35 feet on a 3-foot vein. The ore is argentiferons
galena with copper stains, and assays $90 per ton. There are 75 tons
on the dump. The ore is regular in quality and supply.
The Eyrie and Hed \IVing Lodes are on a direct hue with the strike of
the Bonaparte and Delmonte, in granite. On each is a sllaft 45 feet
deep, showing a vein 3 feet in width. The vein ·stuff is similar to tllat
-

"I am at a loss to understand this; it may be a clerical error, substituting" shaft"
for" cut," or" strike" for" dip"-I think the former. Or the shaft may be an incline
sPt obliquely on the plane of the lode, and so working westward on the strike as well
as downward on the dip. The obscurity cannot be cleared up at this time.-R. W. R.
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of the Delmonte, containing only small streaks of high-grade ore. There
are 20 tons on the dumps, the average value of the assays ranging from
$75 to $100 per ton.
The Pony is an argentiferous galena vein, in the same formation and
line. The ore is very much decomposed. The Yein is 12 inches wide at
the bottom of a 50-foot shaft. There are ten tons on the dump, of the
average assay value of $75. The Delmonte is the only lode that bas
been vigorously worked since the last report. The ore is uniform in
value and supply. There have been ninety tons sold and shipped during
the past season. The two tons of Delmonte and Huron ore that were
shipped in 1872 to Swansea, as an experiment, yielded 234.17 ounces in
silver. The cost of shipping and working was $100 per ton. The assa.v
made in Bannack of that shipment of Delmonte ore was $331, a good
deal higher t.han the sampled assay in Swansea, owing to the fact that
the ore could not be as thoroughly mixed and averaged by hand as by
crushing and mixing. Messrs. '\Villiam Peck and Con. Bray have
taken a contract to sink 100 feet on the 76-foot shaft, for all the ore
40 feet on each side of the shaft. Th e shaft is now 132 feet deep. They
are running a level for stoping on the first 50 feet. One horse does
the hoisting by means of a whim. Tbey have 40 or 50 tons of ore on
the dump, at least half of which is of high grade, and will pay a handsome profit, notwithstanding all the expenses and delays of shipping.
Mr. Peck shipped 35 tons of the Delmonte and 5 of the Blue
Wing ores to San Frarwisco. The Blue Wing ore was sold in San
Francisco at 50 per cent. of an assay value of $21~ per ton. Meeting
such poor market, he shipped the 35 tons to Hamburg, Germany,
which bas not yet been heard from. Ten tons of the Delmonte ore were
shipped to Swansea by the owners of the lode, Sears & Smith, but they
keep the return a secret. But it is a fact that the ore improves, chan ging to a ruby silver, as they go down. Mr. Samuel Batcllelder also
shipped 5 tons of the Huron ore to Swansea, and keeps the returns a
secret, only, that its assay value went above 234.17 ounces in silver,
and the per cent. of lead was about the same as when the first lot of
tbe two lodes was sampled together, namely, ten per cent.
The following is said to be ''a part oftheanalysismadeat Swansea:*
Per cent.

Silica _...... . _....... _.. _ . _____ . ____ . ____ ______ . . . . . . • . . . .. . 48. 25
Copper . __ ...... _.... _.... __ . _.... ________ . _____ . _____ .. _.. _ . 85
Lead __ .- __ .... __ .. _. . . . . . . . ______ . __ . _.. __. _.. _______ . __ . _. 11. 43
Zinc ... . . _.... ___ ... _____ . __ . _. ______ ...... _. __ .. _... "_.. . 2. 64
Iron ________ .. ___ . ______ .. ___ . __ . __ .. __ . _. _ .. __ ...... _.... _. 4. 17
Oxide of manganese_ . _.. . ...... ___ .... ___ .. __ .. __ . . . . . . . . . . . 3. 15
Lime _. _... _____ . _~ . __ ... __ .. _____ .. ____ . ___ . __ .. _. _... __ . . 6. 75
Carbonic acid .. ____ . _____ ... __ . ___ . ____________ . __ .. _.... _. _ 12. 35
Silver __ ..... . . .. ... _. __ .... _. ___ ._ .. _.. , .. _._. __ ._ ... _ .. _...
. 25
Golcl .. _...... _.. _.. _...... ______ .. _... ____ ..... ____ . ______ _
89.84
Another an alysi~ made of tho Milton Lode, 4 tons of which ore were
shipped by Mr. Bostwiek, the owner, was very similar, containing, bowever, 0.5 per cent of silver.
*I take leave to be very suspicious of this analysis, as reported. What was the missing 11 per cent. f Sulphur ~ And, if so, was there no silver cont~tinecl in the sulphides
of lead, copper, zinc, and iron, except ·what was determined to be in tlte metallic state~
How was the metallic iron determined? By calculation f Then, why not give the
oxygen or sulphur by calculation, &c.?-:-R· W. R.
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The shipment of argentiferous lead bullion made to Swansea by 1\fr.
Roe was paid for on an assay-value of 90 ounces of silver per ton. The
shipment of the same kind of bullion made by Mr. Larwill to San
J!""~rancisco was sold on the basis of 147 ounces per ton, showing a balance in favor of the latter place of 57 ounces per ton. The fact 'that
,lead is lower abroad, and freight much higher to a foreign market, makes
the margin of sales much greater in San Francisco.
But, the fact that these ores are svld in San Francisco, sometimes, for
50 per cent., at other times 60 and 70 per cent. of their assay-value, is an
anomaly that does not accord with just dealing. It seems plain that
both in California and abroad advantage has been taken of the nece·ssities and ignorance of the Montana shippers. Smelters are too apt to
make large margins for profits in buying" small lots." There i~ a strong
probability that a better market for Montana ores will now open up in
Utah. Certain, cheap, and quick transportation, and cheap concentration and reduction, are the great wants of the Territory. Railroad communications will bring these and quicken enterprise. Until the expenses
of shipping, sampling, commission, and percentage of sales are saved to
the miners, general success is impossible.
In the fall of 1873 l\fr. J. H. Larwill shipped 23 tons of ores of
the Blue Wing district, from several lodes, to Germany. Nine tons of
this amount were from the east shaft on the Delmonte lode. Several
months previous, two tons from the same dump were shipped to San
Francisco. Payment for the first lot was made upon the basis of an
assay-value of $146 per ton, for the second lot on the basis of $287 per
ton.
Tbis great discrepancy appears all the more striking when it is considered that the ore was decomposed and disintegrated and thoroughly
mixed in dumping and sacking. Mr. R. J. Robertson, of Ham burg,
made sale of the first lot to an "Actiengesellschaft" (stock company,)
in Stolberg, Prussia. The second lot was sold in San Francisco by Mr.
L. Faulkenan, State assayer of California.
1\fr. Robertson being an authorized agent of the United R.oyal Smelting Works of ClaustlJal, Freiberg,.and Eisleben, the consignment to him
was unrestricted as to any one of these places; but it appears 1·h at be is
also agent of other works, owned and worked by private enterprise,
and under this open consignment the ores were sold to one of these private establishments much farther from the seaboard than any of the
government-works. The cost per ton of sacking and transportation to
Germany was $100; to San Francisco, $45. The ores shipped to Germany were sold in Stolberg at 75 per cent. and in San Francisco for 60
per cent. of their assay-Yalue. By computation on these data~ it will be
seen that the shipment to Germany resulted in a slight loss, while tlJat
to San Francisco yielded a handsome profit. Besides the expenses above
mentioned, there should be added the cost of mining, about $15 per ton,
and for insurance, co:J:Ytnission, discount, &c., $10 per ton. The whole
cost, per ton, to Germany, was $157.
There bas been but little work done in the Argenta, Birch Oreek 1 and
Vipond districts, except what was necessary to hold cla-ims under the
law.
Operations in gold-mining.-Mr. Phil. Shenan crushed 1,500 tons of ore
from the Wadams lotle, which yielded $32.50 per ton, 325 tons from
Dakota No.6, which yielded $47 per ton; and 250 tons from the Springfield, which yielded $30 per ton, giving a total production of these miut->s
of $71.525 in gold, worth last season about $80,000 in currency. This
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result was accomplished at a cost not exceeding $5,000 for milling and
mimng.
'I' he milling was done by a 5-stamp mill and arrastras and amalgamaton;.
The quartz in the Wadams is decomposed, and worked with pick and
shovel. The lode is inclosed in quartzite and the ore-vein is irregular.
The width at the bottom of a 40-foot shaft is 27 feet. From this pocket
there has been mined during the past winter over 1,000 tons of good
ore, better than that crushed last season. There are 50 tons of ore on
the dump of DakotaNo. 6. There are on t,J~is claim a shaft 325 feet
deep, and a tunnel 345 feet in length-improvements made by the Butterfield Company.
Dakota No.7 belongs to John Carhart who bas raised 1G5 tons the past
winter of very rich ore, probably the best that has ever been mined on
any claim on the Dakota. He is now crushing and amalgamating it
in his own mill. The snaft is 125 feet in depth and the tunnel 350 feet
in length. There are 40 tons of ore on the dump of the York and 75 on
the Bannack.
·:Merry & Co. ran 100 tons of the Saint Paul through their arrasti·a,
obtaining $30 per ton. There are several shafts on this ((laim, the deepest
of which is 90 feet; and there is a tunnel tapping the vein 150 feet in
length. There are 100 tons on the dump and at the mill.
Extensive placer-mining bas bPen carried on at Horse Prairie mines
by the Yearian Bros., and at Bannack by the Bannack Ditch and Mining Company, superintended by N. F. Greater. Operations in both places
have been highly remunerative.
Ot.her companies at these places and at the Bald Mountain placers,
and Big Hole mines, individual mining and companies of Uhinamen, haYe
generally been successful.
The production of gold was about $250,000, and the sales of silverbearing quartz $20,000, making a total production of the precious metals
for the year 1873 of $270,000, a falling off from 1872 of not less than
$30,000. This fact is easily accounted for, because the furnaces have all
.
been lying idle.
In mineral-resources Beaver Head County, in regard to drift, hydraulic
and lode mining, may justly claim to rival any otller county in the Territory. This is the oldest camp in the Territory, and the placer-mines
continue to be productive, and will not be exhausted for many years to
come. Lode-mining, on the other hand, is in its infancy .

. CHAPTER X.
ALASKA.
I am indebted to Mr . .A. A. Stickney, editor of the .Alaska Herald, for
inforrnat,ion coucerning the auriferous deposits of the Territory.
·
Gold-bearing quartz has been credibly reported as having been found
at a number of places on the . .1\..laskan
.
Peninsula. A Russo-German
named Greeneberg, living at Ilamla Bay, (a minor recess of Cook's Inlet,) has collected a number of specimens, which he considers of much
indicative value. Mr. Benjamin Levi, now in San li"rancisco, has had
six years' experience and observation in Alaska as a trader among the
Indians. He mentions the discoveries made by 'Mr. Greeneberg, and
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says that throughout the district adjacent to Ilamla Lake the evidences
of gold are unmistakable. On Kenai Peninsula James Macey began, two
years ago, to prospect for gold, and met with considerable success, but
was not able to remain long in the district. I understand he is now at
Kadiak, and intends to return to the peninsula during the spring.
Some years since the same locality was ""isited by a Russian engineer,
who reported favorably to his government on the mineral character of
the country, and accompanied his report with ample proofs of his sue. cess in prospecting. The principal discoveries on Kenai Peninsula seem
to have been in the vicinity of Skillok Lake.
On Baranofl' Island, (on wllich Sitka is situated,) during the past two
years a number of ledges have been prospected, which have yielded, under assay, very promising results. The mines are distant ten to twelve
miles from Sitka, and are at and near Silva Bay. In November last
Bishop Seigers visited the locality. In a communication addressed to
the editor of the Tacoma Tribune, Mr. Seigers gave the following as the
condition of the mines at tile time of his visit:
1. Doyle and Mooney ledge, ten miles from Sitka. Deep water for vessels of any
draught. From the edge of the water to the tunnel, 50 feet ; and to the croppings, 150
feet. L ength of tunnel, 35 feet; and width, 6 feet. Gold is said to have been seen at
the croppings. The ledge takes a, downward run, and the tunnel is expected to strike
the ledge 40 to 50 feet under tlJe surface.
2. H aley ledge, two miles from the shore. The latter is eleven miles from Sitka.
Good anchorage and deep water 50 feet from shore. The ledge is 300 feet above the
water. Side of hill not very steep. Ledge crops out 10 feet in width from east to
west. Gold plainly visible; found intermixed with quartz and blue rock. Plenty of
wood and water in the vicinity. No tunnel required. The shaft through the quartz
is now 3 feet deep, and with every blast the gold comes out glittering. Specimens
have been assayed from $246 to $7,500 to the ton.
3. The Alaska Gold-Mining Company are working a third ledge, half a mile above
the Haley ledge. Croppings, 6! feet in width. Gold glittering all over the croppings;
30 tons have been taken out, all showing gold freely, Specimen assayed· by J. S. Fisk,
Portland, $274 to the ton. Gold appears to be of a finer grain and less coarse than in
Haley's ledge.

Since the date of Bishop Seigers's visit, work has progressed in anumber of the claims, and suitable buildings have been erected looking to
permanent operations. Burns & Co. have run a tunnel 75 feet, striking
this ledge 40 feet below the outcroppings. From San Francisco the return of a working-test of 2 tons of rock from the "upper" ledge has
been received. The return would have been quite discouraging had it
not been well known that the rock sent (partly from the surface and
partly irom the tunnel) afforded a very unfavorable test. Judged by
this fact, although the return was but $6.50 per ton, it may be considered encouraging. Assays of smaller quantities of ore from the same
ledge had been made, showing, as stated in Bishop Seigers's report, $27 4
to the ton.
While the interest in the mines at Silver Bay was at its height, the
intelligence of rich diieoveries near Dease Lake, British Columbia, was
received. The latter are situated about eighty miles from Buck's Bar,
the highest point of boat-navigation on the Stikine River. Temporarily
the effect of the excitement which has ensued, and which promises to
reach a feverish stage during the coming spring, will probably be to divert attention from the quartz ledges of Alaska. Ultimately, however,
the result will be to furnish from the surplus mining population of the
Stikine a sufficient force to practically develop the wealth of the mines
already located, and to prospect a large extent of country in Alaska as
yet almost unknown.

PART II.

METALLURGICAL PROCESSES.
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CHAPTER XI.
THE MINING ..A.ND METALLURGY OF QUICKSILVER.
The ore* from which quicksilver is chiefly produced, aud, in fact, the
only one of importance in metallurgy, is the sulplmret of mercury orcinnabar. This ore seldom if ever occurs in true-fissure veins. Sometimes,
as at .Almaden, in Spain, (according to some accounts,) it occurs in a
vein-like formation, which it impregnates to a greater or less extent;
and this formation has well-defined boundaries, so that the deposit can
be worked with great regularity. Tllis is also true, to a less extent, of
· the deposit at Idria, in Austria, and at tbe Redington quicksilver mine
in California; but the generality of deposits in this State and elsewllere
are very irregular in t.heir occurrence. To the miner the nature of the
deposit is only of interest in so far as it directs the methods of exploration; but as the occurrence of deposits may throw some light upon the
nature of new deposits, and thereby prove a guide in the method of exploring, it may not be superfluous to give here a concise account of the
geological features of some of the best known mines.
FOREIGN DEPOSITS OF QUICKSILVER ORES.

Almaden.-Concerning the nature of the quicksilver deposits at Almaden, in Spain, opinions differ. Some regard them as true veins;
otllers as bed-like impregnatjons similar to those of Idria, in .Austria.
The strata in which tlle deposits occur belong to the Upper Silurian;
the immediate wall-rock is a black, carbonaceous slate and quartzite,
with which bard, fine-grained sandstone alternate, but which contain
no ore. Near the surface the dip of the bodies is 60° to 700; but in
depth it is nearly vertical. The deposits are almost entirely composed
of quartz or quartzose sandstone, intermixed with cinnabar. The latter sometimes impregnates the quartz and sometimes is found in solid
masses. The body of ore is sometimes traversed by clefts which contain native mercury. The deposits are called "beds" by De Prada, because they dip with the Silurian slates. He thinks, however, that the
ore has penetrated between the slates with some choice of way. Le
Play considers the deposits to be veins, and found that they were separated on both sitles from the country rock by distinct quartz selvages.
Be also found pieces of a volcanic rock intermixed with the mass,
which rock oecur in the neighborhood, and with the eruption of wltich
* Por this chapter I am indebted to Mr. Louis Janin,jr., mimng engineer, well known
upon the Pacific coast as a skillful and experienced metallurgist. The present general
actlvit.y in exploring for new deposits of quicksilver, and the peculiar risl.;s wbid.1 have
heretofore attended its production as a commercial enterprise, render a trustworthy
discussion, fthe subject especially timely, and therefore doubly interesting and valuable. Tllis admirable paper from Mr. Janin, together with the survey of actual operations in California furnished. by Mr. Yale in a preceding chapter, will, I am confident,
be heartily welcomed by practical miners as well as profeRsional metallurgists. The
readiness and generosity witb. which engineers of scientific reputation and high standing have from time to time co-operated to disseminate such information among our
mining communities have contributed much to the fruitfulness of my own labors, and
laid. not me only, but the country as well, under lasting obligations.-R. \V. R.
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he beUeves the veins to be connected. Spanish mining engineers, Lowever, den)"' these deductions; and the preponderance of testimony
seems to be in favor of considering these deposits as beds impregnated
witll cinnabar.
Iclria.-At Idria, in Austria, the deposits are much more irregular
than at Almaden. They are of uncertain age, and are undoubtedly
bed-like impregnations. The cinnabar occurs in the middle limestone
deposit, partly disseminated in the calcareous slates, partly as pockets
in black limestone, or as fillings of its fissures of stratification. But
the principal deposit is in one fissure, hence called the metalliferous
seam. Much of the ore is highly bituminous.
Ripa.-At Ripa, in Modena, the mountains consist of a variety of
crystalline schists. vVithin the common mica-schist occurs a wllite,
silky variety, which passes into talc-schist, containing numerous layers
of quartz. In these last, cinnabar is found impregnating the entire
mass, and in the :fissures of foliation. The cinnabar has probabl,y penetrated the rock long subsequent to its formation, so that the deposit
must be regarded as an impregnation in the fullest sense of the term.
The difference of character between the mica-scllist containing the cinnabar and that which is free of ore, is probably a consequence of tile same
influence which causecl the impregnations.
Palat-inate.-In the Palatinate the peculiarity of the quicksilver deposits lies in tbe fact that the ores are found, as a rule, only at moderate depth, and distributed in the numerous fissures of the rock. This
method of occurrence seems to prove that they owe their origin to a
process of sublimation. A tolerably extended district was subjected for
a considerable period to these sublimations, which penetrated tlle fissures wherever a possibility existed. They were deposited at a certain
level by a certain temperature, and their precipitation was influenced
by certain rocks more than by others.
Vall' Alta.-At Vall' Alta, in Venetia, the einnabar occurs in a calcareous scllist in contact witll quartzose porphyry. The latter also is
impregnated with the ore; and the occurrence of the cinnabar seems
to be counected with tlle eruption of tile porphyry. The wllole mass of
ore-bearing ground is traversed in every direction by small, even minute,
seams of cinnabar and gypsum. While the origin of the ore is a matter of doubt, there are a numuer of facts which lead some to believe
that the on~ must have been deposited from a solution. Of this there
is, however, no al>solute proof.
DEPOSITS OF QUICKSILVER-ORE IN CALIFORNIA.

New Alnwden.-The New Almaden mines, consisting of a number of
segregated deposits, are chiefly in a belt of altered slates with beds of
serpentine on either side, though not continuous. The main ridge
seems to be made up of a series of metamorphic slates, sandstones, and
serpentines. The slates belong to the Cretaceous age; but the occurrence of cinnabar in California is confined, so far as the inclosing rocks
arc concerned, to no particular age. At the main opening on the property in que8tion, the ore occupied a series of irregular cavities confined witlliu a comparatively small space, both in area and in depth.
The "chimneys" occur without any approach to regularity and often
without any apparent connection with one another. It has frequently
happened, in the history of this mine, that there was no ore ''in sight,"
and other deposits were found after groping blindly about.
At the Enriquita mine a series of irregular bodies of cinnabar, and
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also a number of nearly parallel seams, occur in a soft, decomposed
ochreous ground, containing llrecciated particles of siliceous limestone,
and pieces of jaspery and chalcedonic rocks.
New ldria.-The New Idria property, in Fresno County, consists of a
number of mines along a course of some three miles, between the San
Uarlos and the New Idria proper-the names of the principal openings .
.At the San Carlos, the rock is a whitjsh granular sandstone, sometimes in its original condition, but generally metamorphosed to a greater
or less extent. The cinnabar is most irregularly diffused through the
rock, so much so that there is no system or regularity to be traced in
the workings.
At the Aurora mine (intervening between the two above mentionetl,)
the rock is an exceedingly bard siUceous material, colored green in
places by nickel, with ferruginous portions and a little cinnabar scattered
through it in specks.
At the New Idria mine t.h e rocks are very varied, but com;ist chiefly
of sandstone and slate in dii:l'erent stages of metamorphosis. In one of
the main tunnels the rock is a dark, somewhat bituminous silico-argillaceous slate, much fractured and shivered, filled with slickensides, and
so disturbed that it would be impossible to make out its average dip
and direction. In other places the rock is very siliceous, and broken
up into a sort of breccia, the cinnabar filling the spaces between the
fragments.
Pine Mountain.-About Pine Mountain, Lake County, the region is
made up of highly metamorphic rock, including serpentine in immense
quantities, and other rocks similar in association and in lithological
character to the mercury-bearing rocks of New Almaden and New Idria;
and, as was to be expected, quite a large number of deposits of cinnabar have been discovered here.
1'HE MINING OF QUICKSILVER-ORES.

The general features of the occurrence of the ore in all the deposits
known to me leave no doullt in my mind that tile cinnabar deposits belong to that class known as ore-impregnations, and this means that
they belong to the most irregular of all ore-bodies.
While the partially-developed contents of a true vein may be estimated with tolerable certainty, (say when only two sides of a body are
cut,) and its regularity can be depended upon without assuming much
risk, there can be no reliance placed upon any ore-impregnation until
the body is cut on all sides.
Even when the slates which are impregnated with cinnabar can be
definitelJ' traced for a considerable distance, it is often found that these
slates are impregnated. in a very irregular manner.
Sometimes the cinnabar forms solid veins of a width varying from an
inch to several feet,.antl in one claim I have seen several such veins parallel to one another; but none of them were continuous in length or
depth.
In other places the cinnabar is gathered in large, rich bodies of highgrade ore, and these llodies are apparently without any connection with
one another. Sometimes the deposit is composed of a loose, earthy material, colored by the presence of iron, and traversed in many directions
by small, rich seams of cinuabar, and containing also detached bunches
of ore.
These irregularities in the occurrence of cinnabar, and the uncertainty
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of its continuance either in depth or laterally, give rise to the irregular
method of mining which is observable in nearly all quicksilver deposits.
If a given deposit hq,s the form of a vein, so that its continuance in
deptll may be presumed, and if its topographical features permit, then
the most advisable course may be to work it by means of tunnels; but
when the deposit consists rather of a series of "pockets," which have
no regularity of occurrence, then the cheaper method of mining must be
foregone, and ultimate economy must Le sacrificed to present necessity.
The exploration must be conducted in ore as far as this is possible. Not
until ore is found in quantity, and its extent is sufficiently proven, can ·
any tunneling be permitted to effect its cheaper xtraction.
A deposit should always be well proven by exploratory works. There
should always be enough ore ahead to keep the furnaces busy for at least
six months.
"
In general, there is nothing peculiar in the mining of quicksilver-ores
except that which is incident to the irregularity of their occurrence.
The method to be pursued depends chiefly upon the judgment and estimates of the engineer in charge, and the amount of working capital furnished him.
.
,
Mining in California differs from t:1at in other countries chiefly in the
fact that men of small means often engage in large and extensive enterprises without counting the cost. It is seldom that an adequate amount
of money is used to insure economy in the work. Tlw mills or reductionworks are generally built before the mines are thoroughly tested, and
then the owners, besides the natural disadvantages of an .unproven deposit, have to contend with that greater disadvantage, indebtedness.
THE METALLURGY OF

QUICKSILV~R-ORES.

The theory of the reduction of quicksilver from its ores is simple; in
fact, that of no metal is more so. And yet it has its peculiarities and a
variety of practical difficulties, which must be known in order to be
overcome.
A1:1 cinnabar is the only ore of importance in the metallurgy of quicksilver, it is to the reduction of this ore that the present discussion will
be confined.
Cinnabar in a state of purity is a sulphuret of quicksilver, containing in
100 parts 13.79 parts of sulphur and 86.21 parts of quicksilver. Although
it has been by no means uncommon to find large masses of it which contained 60 per cent. of quicksilver and upward, the generality of this
ore as extracted carries below 10 per cent., and the majority of the small
deposits in California do not average over 2 per cent. Ore of a mnch
lower grade than the above can be and is worked in different parts of
the world. The lowest gl'ade of ore which can be profitably worked is
governed by tb.e cost of mining and reduction, and by the ruling price
of quicksilver; and as these items vary at different places and at different times, no definite limit can be assigned.
Although cinnabar is generally accompanied by a slight admixture o(
impurities, the perceutage of these. is very small. The difference in the
grades of the ore depends upon the greater or smaller proportion of the
gangue or sterile rock with which it is intermixed.
The absence of all injurious impurities greatly simplifies the process
of reduction. The object to be attained is, first, separation of the sulphur from the quicksilver, and, secondly, since in this attempt the quick.
silver is vaporized, to recondense the fumes of the metal.
Two system8, with tlleir various modifications, are in use.
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The one is to burn the powdered ore in closed vessels, (retorts,) having first intermixed with it 50 per cent. of its weight either of lime or of
iron filings. Under the influence of the heat the sulphur combines with
the lime or iron, and the fumes of quicksilver pass off from the retorts
into the necessary condensing-apparatus.
The second system is to burn the ore in furnaces. Under the admission of air the sulphur is converted into sulphurous-acid gas, and the
quicksilver is set free as a vapor. These vapors and gases, and also all
the gases ·arising from the combustion of the fuel, pass from the furnaces
into proper condensing-chambers, and there the quicksilver is condensed,
while the gases pass off through a chimney beyond.
In the following pages the attempt is made to show the salient featun•s and the facts taught in each system and each variety of furnace
that merits notice.
These descriptions are made as brief as is compatiblA with cle:nness
and with the endeavor to retain all facts of interest. Although it is not
at all likely that certain of the furnaces described will ever be introduced
elsewhere than where they are now used, it is necessary to describe their
working in order to give weight to the deductions drawn. In eYery case
where it was possible, the endeavor has been made to substantiate theoretical conclusions b,y actual results.
FIRST SYSTEM-CLOSED VESSELS.

Of the various kinds of retorts now or heretofore in use, the iron retorts
propos(:'d by Dr. Ure are the only ones worthy of mention. They were
originally introduced, I believe, at Moschellandsberg, in the Palatinate,
but they did not turn out satisfactorily.
'J:he system, owing to its apparent simplicity, attracted considerable
attention, and, soon after their introduction, the director of the works
at Idria was authorized to give them a thorough trial, auu a certain
sum of money was allowed him for the purpose. The experiment was
made upon the rich ores of the mine, but was not entirely conclusive, as,
after the sixth charge, the retorts were ruined, and the funds at his
disposal were expended. They have not been tried again.
In 1861 the director informed me that the percentage extracted was
high, but that the costs for labor and fuel, as well as the cost of previous
preparation, were so great ns to overbalance the value of the extra
amount of quicksilYer obtained.
Dr. Ure, in his well-known dictionary, pointed out, very justly, the
great imperfections of all the then existing systems for the reduction
of quicksilver-ores, and claimed such decided advantages for his retorts
that the owners of many quicksilver deposits have been induced to
give them a trial. The results have always proved that the ad,·antages
claimed were more theoretical than practical. .My own experience with
retorts has led me to 80inci<le with the views of the director at Idria,
with the notable exception that the percentage of yield is not invariably high. In fact, the percentage of metal extracted, unless the burning is protracted beyond remunerative limits, is not much greater than
can be obtained by other means. Furthermore, in the manner in which
the retorts must be worked practically in order to realize an,y profit
from the ores, they are subjected to such variations in temperature that
no retort will last more than a short length of time; and, therefore, a
considerable number of extra retorts must be kept on hanu.
In California these retorts were once in use at the Almaden mine,
but were soon replaced by an intermittent furnace. At the Enriqueta

384

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

mine there were· eighteen retorts, of which at least six were constantly
ou.t of order, and finally a furnace was built to replace them. The last
place where they were introduced was at the Phamix mine, and here
they have been done away with, and a Knox furnace is used.
It is not necessary, in view of these facts, to enter into the details of
the construction and the working results of -t he iron retorts. But it
must be said in their favor that, when very rich ore is worked, (containing 20 per cent. and upward of quicksilver,) it may be advisable to use
these retorts if they are on hand, provided that the ore, crushed more
or less fine, is mixed with at least one-half its weight in lime, and is
carefully burned from 8 to 12 hours, in cha1~es not exceeding 600
pounds in weight. If the retorts are not already in use, such ore can
be well treated in other apparatus.
At the Phamix mine the charge for a retort, say 600 pounds, was
placed in two sheet-iron pans, which fill the lower half of the retort,
leaving the upper half free. If the retorts are filled too high, the tension of the vapor is such that much of the fumes of cinnabar might be
driven out into the air before they come into contact with the lime, and
might thus pass off undecomposed.
On the whole, as sufficiently appears from the foregoing, retorts cannot be recommended.
SECOND SYSTEM-ROASTING IN FURNACES .

In this system the object to be attained is the same for all furnaces
in use. The ore is burned at a comparatively high degree of temperature with an excess of air. The cinnabar is volatilized under the influence of heat, and the sulphur oxidized by the undecomposed air admitted into the furnace is converted into sulphurous acid gas, while the
quicksilver passes oft' in a state of vapor. All the gases and fumes
from the ore, as well as the products of combustion of the fuel, are
drawn off, either by natural or by artificial draught, into neighboring
condensing-chambers, where the quicksilver is caught, more or less
mixed with impurities, while the gases pass off beyond, through a
chimney.
Tbe furnaces are of various forms, and the condensing-apparatus
also is of different patterns. The roasting of the ore, to free it from all
the quicksilver present, is easily attained with ordinary precaution, so
that the changes in the form of the furnaces which have been introduced from time to time, were intended to effect rather an economy of
labor and of fuel than a more perfect roasting.
A high percentage of yield depends chiefly upon the condensers, and
can only be obtained when good condensing-apparatus is used. All
kinds are more or less unsatisfactory, and a solution of all the difficulties encountered is yet to be found. Various methods are used, and
new ones are to be tried. It is within the province of this chapter to
describe a number of them.
The furnaces used are of two kinds, intermittent and perpetual. In
the former a charge (generally a large one) is placed in the furnace and
burned. After a certain time the charge becomes cool and is withdrawn,
and the furnace is rearly for another one. In a perpetual furnace, however, small charges are continually fed into the furnace at stated intervals, while the ore which is burned is withdrawn without interrupting
the march of the operation. There are a number of furnaces belonging
to each of the above systems. T-hey are best described separately.
Intermittent furnaces.-Of this description of furnaces the kinds liOW
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in use are the Bustamente furnace of Almaden, the J..;eopoldi or Idria
furnace of Idria, and the large intermittent furnaces used in Ca]iforuia.
These differ slightly iu their furnace-compartment. The condensingchambers of the Idria and the Cahfornia furnaces resemble one another
closely, but they differ entirely from the apparatus used at Almaden.
The Bustarnente furnace.- This was introduced over two humlred years
ago, and therefore bas been longer in use than any other; but it is nowhere employed except at Almaden, in Spain. It was tried at Idria,
but was soon modified into the present style of furnace. At Almaden,
however, it continues to hold its own against all proposed innovations,
and actually, 'vhatever may be the reason, seems to give better returns
than the furnaces of Idria, which are also used at that place, although
the percentage of the yield does not compare favorably with the yield
obtainetl at Idria.
The furnace consists of a cylindrical shaft, say 6 feet in diameter and
25 feet high. This shaft is arched over above, leaving, however, a bole
through which some of the ore is charged. About 9 or 10 feet from the
top several perforated arches divide the furnace into two compartments,
the upper being for ore and the lower for fuel.
Immediately below the top of the upper compartment there are six
· flues leading to two small condensfng-chambers, each of which receives
three flues. Each of these chambers has six flues on its farther side,
and through each of these flues a portion of the fumes an<l gases enters
a line of clay crucibles or aludeln, which form the peculiar distillatory
apparatus of these furnaces. T4ese aludeln rest upon two benches inclined toward each other, and together aggregating some 66 feet in
length. Each file of alttdeln rests over a long narrow opening formed in
the bench, which leads to a central channel at right angles to the files,
from whence the quicksilver, as it flows out, is caught in proper receptacles. The central channel is at the junction of the two benches, and is
inclined slightly to one side. In all there are twelve files of aludeln, arranged in two sets of six each. There are, say, forty-four in each row,
making five hundred and twenty-eight in all. Each aludel is about 18
inches in length, 10 inches wide in the middle, and about 6 inches wide
at each end where it fits into the next. The joints are luted with moistened ashes. In each aludel is a small hole, which allows what quicksilver iR condensed to fiow into the gutter leading to the central channel.
After passing down the first half of the files of aludeln, the gases,
fumes, &c., pass up the opposite half into a chimney, which in itself
forms a condensing-chamber, and where some quicksilver is caught before the fumes finally make their exit into the open air. The ore is
piled up on the dividing arches in the furnace. The larger pieces of the
poor ore (sandstone impregnated with cinnabar) form the first layer.
0 pon this is put the ordinary average ore, and then come the rich and
the finer fragments of the poor ores. Finally, tl1e residues from the
condensers and the fine dirt made into sun-dried bricks, complete the
charge.
The ore is put into a furnace chiefly by means of a side entrance to
the upper compartment. vVben the charge is ready, this aperture and
the opening on top are clm;ed and the fire is kindled. The heat is raised
gradually and the fire i!:l maintained from twelve to eighteen hours.
Connected with the fire-chamber is a side chimney, which carries off
some of the smoke from the fuel; but most of the products of comlmstion pass up through the ore into the aludeln and giYe rise to the soot
which is afterward found intermixed with the quicksilver of Almaden.
The period of burning and distilling the qnicksilYer lasts three days.
25M
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On the fourth day the furnace is recharged~ the aludeln are taken up,
emptied of their contents into the main gutter or channel, and then rearranged for the following charge. .
Besides these furnaces there are a number of Idria furnaces in use at
Almaden, which will be described in detail further on.
The weight for a charge for a Bustamente furnace is 800 to 900 arrobas of 25 pounds ; that for an Idria furnace is 2,000 to 2,200 arrobas.
As the ore produced from the mine is of different grades, each charge is
composed of a mixture of rich and poor ores, in such proportions as to
insure a nearly uniform result. The weight of the ore and its value are
generally estimated, and each charge is made up according to the judgment of the head-charger, whose main object seems to be, as I h_ave said,
to secure a uniform yield.
The following is au estimate of the different quantities of ore making
up a charge at -:Almaden :
Furnaces.
Quality of ore.

High-grade ore, yieldinp: 20 per cent ..•.•..............................•..•...
China, or average ore, yielding 6 per cent .... __ ............................. ..
Poor ores, yielding~ p er cent . ...... ____ ................... . ................ ..
Bricks, made of fine dirt, yielding 5 to 6 per cent ............................. .

Arrobas.

Total number of arrobas .............•.......••............•.•..........

Arrobas.

400
120
150

400
1, 000
:100
450

840

2,150

170

Consequently the capacities of the two kinds of furnaces are to each
other as 1:2.56.
For each campaign of six mouths there are, say, 1,120 charges worked
in the Bustamente furnace against 70 charges worked in the Idria fur~
nace. The quantity of each kind of ore is as follows, in quintals~
Class of ore.

l3ustamente
furnace.

Idria furnace.

Total.

Yield.

---

Qttintals.
Rich ore, (metal) ..............••.•.•..•...•.•.....•....

roeo~-i~~.of~~~~~~~n~~::::::::::::::::: ~ ~:::::::::: ~ ~ ~ ~ ~ ~

Adobes, &c., (Baciscos) ................................ .
Total. ....................... -------------------·

47, 600
112,000
33,600
42,000

- -Quintals. Quintals. Quintals.
3, 500
8, 750
2, 625
3, 937

51, 100
120, 750
36,225
45, 937

10.220
7; 245
181
2, 296

18,812

254,012

19,942

-------------235,200

The average yield of all the ore is therefore about 7.85 per cent.
This yield and the quantity worked of each kind of ore -varies but little
for each campaign. But this percentage is obtained by dividing the
total amount of quicksilver produced by the supposed number of tons
worked, and then estimating that each particular kind of ore yiehled the
amount indicated. Actual experiments, however, conducted with more
or less accuracy, showed the following results for the ore worked during
the campaign of 1856 :
Average assay value :
Per cent.

Metal, (rich ore) ............................................ 38.576
Hequiebro, (medium ores) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.904
Solera., (poor ores) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.230
Sundries, bric-ks mixed with residues from aludeln ...•••.•.••.. 1 'L790
The same without the residues. . . . . . . . . . . . . . • . . . . • • • . . . . . . . . • 5.110
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The ore was mixed in such proportion as to yield, for the total, an
average assay value of 13.87 per cent.
Comparing tue yield obtained with the amount worked it was found
that the loss in the Bustamente furnace was 49.8~ per cent., ancl the loss
in the Idria furuace was 53.40 per cent., and the average was 50.25 per
cent.
In 1840 it. was ascertained in a comparison between the two furnacrs
that the relative cost of workiug the f<lria and Bnstamt>nte furnaces for
equal quantities of metal produced wets as 1:1.48. At a later date a compari~on showed the relative cost to be as 1: 1.35; viz: cost of producing
1DO pounds metal in the Bustamente furnace, 8.95 reales; cost of producing 100 pounds metal in the Idria furnace, 6.63 reales. It was also
found that for tl1e same quantity of metal produced, the Bustamente
furnace rf'quired 10 per cent. more fuel than the Idria furnace.
In order to bring more prominently into view tile fact brought out by
the abO\'e figures, I gi•;e the following resume:
1st. The averag-e amount worked per Pacll campaign is about 12,200~
tons of on"', wllicb yield an average of 7.85 per cent., or 997~ tons of
metal; of the amouut of ore worked there is about 20 per ceut. of rich
ore wbiclt yields 20 per cent. of metal; and about 48 per cent. of medium
ores which yield 6 per cent. of metal; and about 14 per cent. of poor
ores which yield 1- per cent. of metal; and about 18 per cent. of fine
dirt, &c., which yields 5 per cent. of metal.
2d. 'The relative weight of the charges of the two furnaces is as 1: 2.56 .
.'3d. The relative cost of working the two furnaces· is as 1: 1.35; of this
difference the extra cost of fuel amounts to 10 per ceut., and other costs,
labor, &c., 25 per cent.
4th. The relative yield of the two furnaces is as 46.60: 50.18. That
is, in working the same ore at an increased cost of 35 per cent. for a
given amouut of .metal produced, the yield of the Bustamente furnace
exceeds that of the Idria furnace by 3.58 per cent.
It is thus seen that the cost of fuel is greater in tile Bustarnente furnace than in the Iuria by 10 per cent. This may partl.Y be due. to the
fact that a portion of the products of com bustiou from the fuel-and
therefore a portion of the heat-escapes through the side chamber connected with the fire-place in the former furnace; but the cllief cause
must be in the fact t.hat to work up a ~tiven amount of ore the proportional number of charges required by the Bnstamente furnace is to that
l'equired by the Idria as 5 to 2; so that the Idria furu~ce wonld be
cooled down but once while working up this ore, whereas the Bu:->tamente
furnace would bave to be cooled down four times, thereby causing a considera.bleloss offuel in heating up the brick-work so many times. Consequently, other things being equal, it seems that an intermittent furnace
should work up as large a quantity of ore in one charge as possible.
The remainder of the excess of cost in tbe Almaden furnace is cbiefly
due to the difference in ttlt-~ condensing appliances, since the aludetn of
the Almaden, furnace, must be handlecl separately at tile end of eacll
charge, necessarily involving considerable labor. Furthermore, the:::;e
aludeln are liable to breakage, either in the frequent handling they require, or on account of the difference in the temperature to which they
are subjected by night and by ua~r. In order, moreover, to resist the
corrosive action of the acids formed i.n them, and to pre\·ent the permeation of t!Je quicksilver under considerable tension, these ahuleln (and
clay retorts of a.ll kinds,) should possess considerable fineness and reg·
ularity of grain; but in p.ropoFtion as the above object is attained is
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their liability to crack increased. On this account many aludeln are
lost, thereby entailing a considerable cost.
Taking the above in connection with the fact that (admitting the results obtained to be correct) the Bustamente furnace produces a.58 pel"
cent. more from tile ore worked tllan the Idria furnace, it will be seen
that this smal1 extra percentage more than covers the extra cost of production; for assuming that one ton (of 2,000 pounds) of ore was worked
by each of the abo\e methods, and til at the assay- value of this ore was
14 per cent., then the production of the Bustamente furnace, taking the
~·ield at 50.18 per cent. of tlle assay, would be, say, 1401 pounds; and in
the ldr-ia furnace, at 46.6 per cent., yield 1a02 pou~ls; making a difference
of 10 pounds. Now, the cost of producing 100 pounds of metal in the
Bu.stamente furuace is 8.D5 reales, and in the Idria furnace 6.60 reales.
Consequently, the cost of working one ton of ore in the Bustamente furIIace, whicll produces 1401 pounds of metal, would be12.57reales; and the
cost oftlJe same quantity of ore in the ldria furnace, whiclJ produces 1ao~
pounds of metal, would be 8.61 reales; being a balance against the Bustamete furnace of only a.D6 reales. But the difference of the yield, (10
pounds,) estimating the value at 4 reals to the pound, would l>e for the
10 pounds 40 reales; making a gain per ton worked of, say, 36 reales.
Thi:s shows the great advantage of producing a higher percentage of
yield even at an increased cost. The amount of advantage to be deriverl,
however, depends upon the assay-value of the ore, and the selling·price
of quicksilver.
In general, the cost of reduction is small. It is the mining cost that
devours the profits.
Although from the foregoing it would seem that the Idria·furnace is
not as profitable as the Almaden (or Bustamente) furnace, this must
by no means be taken as proYen. Fnrtller on it will be shown that at
Idria, in working ores averaging 3.26 per cent. by assay, tlle yield of
the Idria furnace gives 73 per cent. of this value. Furthermore, the
Almaden furnace di.d not succeed at Idria. Without entering into details, the following conclusions may be drawn:
1. A defective system in the hands of those who thoroughly understand all its features is likely to prove more profitable than a better system under ignorant management.
2. The difference in the nature of the ores, as met with in different
deposits, would cause a dissimilarity in the yield of the ores, whe11:
worked by the same system. Any given method might not be the mof:t
desirable for every deposit.
It willhave .b een seen that the poorer and richer ores are mixed togethet.
This is not due solely to the fact that the poorer ores worked by themselves might give too small a yield to be profitable; but because experience has taught the managers that ores of a higher average cannot be
profitably worked in the Almaden furnaces. Probably the reason is
this : a given amount of ore is worked in each charge and for a definite
length of time.
The numbers and capacity of the aludeln are constant; and it has
been found that they will not properly condense more than a given
amount of fumes-say an amount equivalent to a yield of 8 per cent. of
quicksilver for the charge worked. It seems to me that so long as the
amount of quicksilver fumes does not surpass the necessary limits, it is
immaterial whether the ore is richer than the average or not.
Theoretically considered, this s.vstem of condensation is very defective
and open to ma.n;y objections. While the fig~res given show the yield
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of the ore to be of a higher percentage than has generally been conceded,
it is obvious that the loss must be heavy.
The Leopoldi furnace of ldria.-This furnace, compared with the Bustamente, of Almaden, shows considerable resemblance in the furnace
compartment; but the condensers consist of a series of brick chambers
built together, but separated by partition walls.
The shaft is cylindrical, and is divided into three compartments by two
perforated arches. In the lowest compartment is the fire-place. In the
middle compartment, resting upon the arch, are placed, first, the large
pieces of low-grade ore, and upon these other smaller pieces of ore, which
are rieher in quicksilver. Upon the upper arch are placed rows of clay
\essels, containing the fine dirt, sometimes very rich in quicksilver, and
also the soot and other rich residues from the condensing-chambers.
The top of the shaft is aruLed over. Immediately below this arch are
the side openings of flues, through which the fumes and gases pass into
the condensers. '~he weight of a charge is about 25 to 30 tons.
It will be seen that the method of arranging the charge in this furnace is like that in the Almaden furnace. The larger pieces of poor ore
are so placeu as to receive the greatest amount of heat, and the better
class of ores are placed farther from the flames. There are seYeral reasons for this arrangement. . In the first place, the poor pieces are of large
size, say 10 to 15 inches in diameter, and consequently should be placed
at the bottom. To break them into smaller pieces would involve labor
and effect no particular diYision of the rock into waste and ore. In the
second place, in order to driYe out the small percentage of quicksilver
they contain, a high temperature is necessary, that the heat may penetrate to the interior of the mass. Thirdly, the richer rocks, if placed in
contact with the fire, might agglomerate, and thereby impede the
draught. This is particularly true of such ores as are bituminous.
Furthermore, on account of their greater percentage, the rich ores are
broken into pieces not exceeding 3 to 4 inclws in diameter, Ro that the
cinnabar may be driven off' readHy.
The charging of the furnace is e:ffeeted very rapidly, as forty men
taken from the mine are engaged on each furnaee. The w0rk is finished
in one and a half to three hours. A light fire is then malle, so that the
temperature of the furnaee shall rise gradually, and that the steam
arising from the heated ore ma.y p::tss off before the quicksilver u.:>gins
to distill. The fire is gradually increased by adding more fuel, until the
necessary temperature is reached-say in twelve to twenty hours, according to the previous eoolness or warmth of the furnace.
Within a few hours after tbe necessary temperature is obtained, the
mercury from the rich residues placed on tlle upper arch begins to flow
from the condensers; but it requires, say t.welve hours for the ore to become sufficiently heated to part with its mercury.
Fresh air is admitted into the ore-compartment of the furnace by side
openings, so that th~ cinnabar can be readily decomposed, the sulphur
being converted into sulphurous acid gas and tlle quicksilver passing
off in vapors.
As soon as ·the furnace is sufficiently heated, the doors of the fire-place
and of the ash-pit are closed, and the furnace is left to itself. The burning of a eharge req nires seven days. During the first day the furnace
is eharged, anu the ore is heated to the necessary degree of temperaturt'.
Three days are required for the thorough distillation of the ore, and
three days more for the furnace to cool suffieiently to be discharged.
To each furnace there are attaelled seven eondensing-chambers. Eaeh
of these · is about 30 feet high, with a rectangular section at the bottom
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of 8 by 12 feet. The fumes, &c., from the furnaces pass from one chamber to another through openings in the partition walls. Finally, the
fume~ pass oft' through a chimney.
Besides the quicksilver which is condensed in these chambers, there
collects a considerable amount of soot, which settles upon the walls and
the bottom of the chambers.
This soot is generally swept out of the furnaces once a year. It contains a large amount of quicksilver, which is partially separaterl from
the mass by simply rubbing the soot with wooden hoes. The particles
of quicksilver collect, and flow down an incline plane to the bottom into
proper receptacles. The residue from this opera't:ion still contains 15 to
20 per cent. of quicksilver, ancl is mixed with lime and placed in the
earthen vessels above mentioned, to be re-burne<l.
This soot, which is produced in considerable quantities where the ores
are roasted, is a mechanical admixture of fine dirt, which is drawn in
from the furnace, particles ofunconsum6d carbon, some ash, some nudecomposed cinnabar, various other impurities, and minute particles of the
metal. In appearance it resembles lampblack, and is generally taken
in a moist condition from the chambers, owing to the steam introduced
from the wood and ore. The best method of reducing the soot is to burn
it in retorts, after mixing with lime.
Before entering into further details concerning the workings of these
furnaces or the results obtained by the use of brick condensers, it will
be well to describe the intermittent furnaces of California, as the condensers in use are similar to those of Idria.
Intermittent furnaces of Cal~fornia.-These furnaces are in use at the
leading quicksilver-mines of California, and although there are slight
modifications introduced at each place, they di:fter in no essential particular except size.
The compartment into which the ore is charged consists of a rectangular chamber about 12 feet square at the bottom and from 12 to 15
feet high. The charge consists of alternating layers of ore and adobes
of fine dirt, containing from 3 to 10 per cent. of metal. There are usually four layers of adobes in the height of the charge, and they are so
arranged as to form flues for the more ready passage of the :tJ.ame and
heat through the mass of ore. They also prevent the charge , from
settling into a compact mass, and allow some room for the expansion of
the charge under the influeuce of beat. The charge is covered O\?er
with bricks without mortar, but a layer of mud is spread over these,
whereby the fumes are prevented from escaping. This covering, bowever, must be watched, as it sometimes cracks open and requires replastering.
.
The fire-place is on one side of the ore-compartment, and the condensers on the other. These three divisions of the furnace are separated by two perforated walls of fire-brick. The condensers, like those
of Idria, are of brick and equally large; some, in fact, are much higher.
The top of the ehambers consists of iron plates, kept cool by a constant
flow of water. To the brick coudensers others of wood are sometimes
attached. A long flue generally connects the condensers with the
chimney. In order to in·crease the draught, a recess is sometimes connected with this flue, in which a fire can be kindled when necessary.
A charge of one of these furnaces varies in weight from ·so to 80
tons. The time required to burn a charge is from five to seven days.
The cost of labor in charging and discharging a furnace does not
difi'er materially at the several mines; but t.he amount of fuel burned
varies between wide limits, and depends chiefly upon the nature of the
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ore. At the Redington mine an 80-ton charge will not consume much
over two and a half cords of wood, whereas at the New Idria mine the
eonsumption is about eight cords for a 60-ton furnace. The ore of the
Redington mine contaitlS a notal>le quantity of arsenical and iron
pyrites, which, in burning, assist greatly in keeping up the beat.
Besides, the ores of this mine are also more porous than those of New
Idria, and the cinnabar is hence driven off more readily.
The charging and discharging is sometimes performed under contract
and sometimes by labor under proper supervision. At the Ne·w Idria
rnin~s tile discharging is done by contract, but the charging is deemed
of too much importance to ue left without supervision. At. New Almaden
the labor is contracted for. The total cost of burning the ore will vary
fi.'om 75 cents to $1.75 per ton of ore. Under similar circumstances the
difference of cost seems to be decidedly in favor of large charges, with
respect to both the amount of fuel required and the labor.
1'bere are no records to show what percentage of ore treated is lost.
Probably this amounts to fully 40 per cent. of the contents in quicksih·er, if not more, although it is claimed that as Ligll as 90 per cent.
bas been extracted.
A comparison between the Idria and the California system will show
the resemblance between the condensing-chambers, and also the difference in the furnace-compartment.
In Idria it requires the labor of forty men three hours to charge a
30-ton furnace; in California twelve men will charge a 60-ton furnace
in eight hours, or~ in the same space of time, sixteen men will charge
an 80- ton furnace. In the Idria furnace the ore rests upon arches,
which may crumble beneath its weight, and thereby cause considerable
Joss and expense; in the California system this difficulty is avoided.
In the Idria furnace it requires as much time to burn a charge of 30
tons of 3 to 4 per cent. ore as is necessary in Ua1ifornia to burn a charge
of 80 tons of 5 to 10 per cent. ore. In Idria the yield of the ore is 70
per cent. of its contents; in California it is probably not over 60 per
cent. This difference, however, is not due to the difference in the system of burning, but to the fact that the relative amount of condensing
space is less in the California than in the Idria furnaces for the amount
of metal produced, and that the great skill and knowledge manifested
in Idria are yet wanting in California.
The cost of working a given amount of ore is in favor of the California system, notwithHtanding the extra cost of labor and material used.
Brick condens·ing-chambers.-As brick condensing-chambers are likely
to be used for many years to come, it may be well to point out certain
facts relative to their workings.
When a charge is being burned after a furnace has been idle for sometime, and therefore has become thoroughly cool, it is noticeable that the
largest deposition of mercurial soot all(l vapors takes place in the first
chamber, and the alillount decreases in tbe other chambers in proportion
to their distance from the fire; but after a number of charges have
been burned, and the lJrick-work retains a constantly increasing amouut
of heat, it is found that the first chamber receives a less proportion of
mercury, and that the fumes are caught farther along. At Idria, in the
regular march of operations, it is the tllird of the seven chambers that
gives on an average tile greatest production.
The above fact shows the impossibility of condensing the fumes 'vhen
the con<lensers are too warm. It shows also the great retentive power
that bricks haye for heat; and therein lies one of the greatest objections
to their use.
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In addition to a similar experience in California, it bas here been found
that enormous quantities of quicksilver can be lost by its forcing its
way even through the best made bottoms of condensing-chambers, as
well as through almost imperceptible cracks in the walls, probably resulting from frequent contraction aud expansion.
Beneath the old furnaces at New Almadeu, some 2,000 flasks were
reco "'ered by washing out the ground to a depth of 30 feet and upward,
(all(} I may here say that I have recovered many flasks from washing
out the ground in front of benches of retorts.)
The furnaces in California are built upon arches, and near the bottom
of these arches pieces of sheet-iron are placed in the masonry which
catch the quicksilver as it filters through, and conducts it to a basin.
It was also found that every additional chamber added to existing
condensers praYed of value in retaining quicksilYer-fumes, so that the
actual· condensing space of these furnaces is greater than· in the Idria
furnace-a necessity arising from the greater percentage and quantity
of the ore worked. It hm; also been found that not only is space a
necessary requisite, but that condensing surface is desirable. A few
very large challJ bers are not so efficacious as tlle same space divided up
into a greater number of compartments by partition-walls. The fumes
must be forced in their passage through coiHlensers, to come into contact with as much surface as possible ; otherwise the minute particles
of quicksilver might be carried away in the current of _gases.
A number of means, also, have been tried to cool the gases as much
as possible before entering the condensers, and the best of them is to
permit the fumes to pass through a considerable length of flue before
entering the condensers, and put up, as it were, a preliminary set of
condensers. The last cham her should be consi<1ered a reserve; no
quicksilver should he caught in this chamber; aud when any is so
caught it shows carelessness or improper firing.
Tbe chief merjt of brick condensers lies in the fact that they are
easily constructed, can be readily repaired, aud are not acted upon, as
Jron is, by the sulphuric acid whieh is formed from the sulphurous-acid
gases coming in contact with the condensed steam of the ore and an
excess of oxygen. Against them, on the other band, it may be urged,
that they retain a great deal of heat, ~nd that the bricks cannot be so
well laid as to entirely preyent the escape of quicksilver.
The following principles, deduced from practice, are applicable to
other condensers as well as those of brick : condensers must be kept
cool; space is required; surface is required; and, to put the aboYe in
another shape, time is required. If gases are drawn too rapidly through
condensers, a large portion of the quicksilver will escape through the
cbimneJ. Therefore, the draught must not be too powerful.
Intermittent furnaces are passing out of use, owing to the costliness
of their construction, and to the fact that all their merits can be obtained in a simpler form with a perpetual furnace. It would be folly to
ignore the adYantages of the modern system of working quicksilver.
With the new system even small deposits can be worked to advantage;
and the money which has heretofore been expended upon the furnaces,
can be more advisably employed in developing the works, so that quicksilver-mining need not involve extraordinary risks.
Perpetual or continuous-working furnaces.-In all intermittent furnaces,
such as are described above, there is an enormous waste of fuel, since
the furnace must cool each time it is discharged, and the quantity of
fuel expended in raising the con tr.nts of the cha-rge, as well as its thick

METALLURGICAL PROCESSES.

393

side-walls, to the proper degree of temperature, has to be repeated each
time a charge is burned .
. In order to effect a saving in fuel, and because, moreover, the driving
off of quicksilver-fumes from cinnabar is simply a roasting process, an
attempt was made to work the ores in a perpetual furnace, such as are
employed for roasting iron-ore or lime. The first of this kind that was
introduced was the Hahner furnace, using charcoal as fuel. The same
development from intermittent to perpetual furnaces has taken place in
in California, but here the furnaces burn wood as fuel.
Prior. however, to the introduction of the Hahner or other similar
furnaces, a continuous-working reverberatory furnace had long been in
successful operation at Idria. This furnace is used to work up the
small pieces of ore and the slimes and other products of the concentrating-works. Its use led to the introduction of iron tubes as condensers; and the facts learned from their use are of great value in
determining upon any given system.
In describing the various perpetual furnaces, I shall first take up this
last-mentioned re\erberatory or "Alberti" furnace, and afterward the
Hahner furnace, as a type of those shaft-furnaces which use charcoal as
fuel; after which the three kinds of perpetual furnaces used in California
will be brought forward as types of wood-burning furnaces.
The Alberti (reverbe1·atory) furnace.-The details of working ore in
this furnace are described in all of the recent books on metallurgy.
Here I confine myself to a bare outlin~, in order merely to show t4e cause
which produces certain efl'ects.
This reverberatory furnace, as bas been said, is used at Idria to work
up the small ·pieces of ore and the proceeds from the concentratingworks. The average assay value of the stuff thus worked is only about
1.55 per cent.
Wben first put into operation the furnace is charged with 4,500
p,ounds of ore, spread over the bottom. When this is sufficiently
burned, the front third of this quantity, say 1,500 pounds, is raked forward and droppBd through an opening in the hearth, back of the
bridge-wall, where it remains until room must be made for another lot,
when it is removed by means of a side door.
The remaining two-thirds of the original charge are then turned over
and raked forward, and thus sufficient space is left at the back end of
the furnace (where the heat is not so great as it is nearer the bridgewall) :i'or a new charge weighing 1,500 pounds. In this manner 4,500
pounds are kept constantly in the furnace, and at intervals of three
hours ·one-third of this amount is discharged, and about 1,500 pounds
of fresh ore are added.
Each furnace is capable of working up 6 tons per twenty-four hours.
Each charge remains nine hours on the hearth, subject to the heat from
the fire-place, and three hours longer in the opening spoken of, during
which time it throws off what quicksilver still remains in the ore.
The work is carried on in shifts of eight hours each, and sixty-two
men are required for eight furnaces, which in twenty-four hours will
work up 4t; tons. A campaign lasts six months; but the men are
changed frequently, as the escape of some fumes can scarcely be prevented, and the work is therefore very unhealthy. There is 1 moreover, .
some escape of quicksilver t,hrough the brick-work; but, neYertheless,
about 70 per cent. of the assay value of the ore is extracted.
This high yield is chiefly due to the system of condensation employed.
The fumes, after leaving the furnace, pass into a brick chamber at the
end of the chimney, thence into two long tubes of cast iron, 3 feet in
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diameter, and say 40 to 50 feet long; and thence into a series of brick
chambers, from which they finally emerge into another tube of cast iron
which conducts the gases back to the chimney. This latter is also <li\ide<l up into a series of compartments.
The iron tubes are kept cool by water dripping upon them constantly.
A number of instructiYe facts have been taught in the working of these
condensers, which are the more entitled to respect as the results obtained
are from years of experience.
In the first. place, concerning the relative proportion of the yield of
quicksilver in the various compartments of the condensers; calling the
average assay-value of the ore 1~ per cent., or, say, 30 pounds of quicksilver in a ton (of 2,000 pounds) of ore, and assuming that the actual
yield is about 70 per cent. of this, or, in round numbers, 20 pounds of
quicksilver to the ton, then 1,000 tons of ore would yield 20,000 pounds
of quicksil~er, and it has been found that of this amount of 20,000
pouuds there must be caughtPer cent.

In
In
In
In

the
the
the
the

Pounds.

first brick chamber . . .............. _.......... 0.6 or
120
lower tubes, and lower story, second chambers .. 95.1 or 19,020
upper tubes, and upper story, second chambers.. 2.8 or
560
compartments of the chimney................. 1:5 or
300
20,000

In the first brick chamber, as is seen, only a very small portion of
quicksilver is caught. This is due to the fact that the gases enter this
chamber at a high temperature, and pass out of it rapidly to the cooler
space beyond. Besides, as the working of the furnace is continual, this
chamber becomes more and more heated. However, though but little
quicksilver is caught, the chamber is of use in diminishing the tension
of tlw vapors.
As soon as the vapors enter the iron tubes, which are cooled by the
application of water, the deposition of quicksilver is :ver.v rapid. This
is because the condensers are kept cold; and as iron radiates the heat
recei,Ted from the gases Yery much better than brick, it shows a superiority of the former over the latter, in this respect at lea~t. There
are, however, seriom: drawbacks to the use of iron. In the first·place,
it is costly. Secondly, the sulphuric ?.cid which is formed will destroy
the bottoms of the tubes in the course of time. As long as they last,
however, they are decidedly superior to the brick condensers iu use.
Again, in examining the returns it will be seen that H5 per cent. of the
total yield is caught iu the lower tubes and the chamber into which the
lower 'tubes discharge; but of the quicksilver that still remains to be
caught (say 4.3 per cent. of the total amount) only 28 per cent. is caught
in the upper iron tnbe and its accompanying upper story of the second
brick chamber. This shows that notwithstanding the greater coolness
of the upper tube of iron, a portion of the quicksilver present (and it
must by tbis time be in a finely divided metallic state,) is carried on in
the current of gases, and proves the necessity of breaking this current
of the gases, or in other words exposing surface to the fumes, so long
.as this does not interfere with the neces~ary draught.
These iron tubes are cleaned out only ouce in six month~, and the
brick chambers are swept down once a year. It is found that, in the
course of the campaign (six months) a deposition of soot bas accumulated
in the tubes to a depth of 1~ inches, containing 40 to 60 per cent. of
quicksilver. Thi8 soot after being worked over on an incline floor (in the
manner already described) to rid it of all the metal possible, is reburued
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in a retort. The amount of soot deposited depends upon the nature of
the fuel used, and the more or less bituminous nature of the ore.
The result of various experiments showed that the diameter of the
tubes should not exceed 36 to 40 inches, and furthermore that it is
better to cool the tubes by a constant dripping of water, rather than
by submerging them in a body of water. The reason of the former
is that the coolness of the water abstracts heat from the gases but a
short distance within the tubes; so that if the diameter is too great
there will be, so to speak, an interior channel of hot gases. The reason
for the latter rule is, that if tubes are submerged in water, there must
be a large quantity of the latter which soon becomes heated to the
same temperature as the tubes, and which, under ordinary circumstances,
cannot be replaced by a fresh supply with sufficient rapidity to effect a
diminution of the temperature. Besides, if the tubes were not exposed
a flaw in them could not be seen.
To sum up all experience on the subject, it may be said that the advantage of using iron for condensers is, that by the application of water,
or even without it, they can be kept cool, and the condensation of the
quicksilver can be effected as thoroughly as possible. On the other
hand, t.he objection to the use of iron is its cost and its liability to destruction by the sulphuric acid that is formed. If sheet-iron instead of
cast iron were used, the cost of constructing condensers would be very
materially reduced, and these could be kept cool with a less amount of
water. At the same time it is evident, that, being of less thickness,
tlwse sheet-iron condensers would be. acted upon much more rapidly
than cast iron by the sulphuric acid that is formed. It has been observed, however, that the sulphuric acid attacks chiefly the bottoms
only of the condensers; and on this account it seems to me that the
best condenser that can be used, on account of both cheapness and
effectiveness, would be one with a wooden or a cement-covered brick
bottom with the sides and top of sheet-iron. This kind of condenser
is especially adapted for new deposits, the value and extent of which
being unknown, makes it desirable to avoid all unnecessary expense in
de,'elopment.
The Hiihner furnace.-The success that attended the introduction of
the Alberti furnace in .the working of small-sized ore, and the desire to
economize in fuel, as well as in the expense of preparation, led to the
introduction of the Hahner furnace as a perpetual furnace for the burning of the large-sized pieces of ore. This was a combination of au old!
fashioned iron-ore-roasting furnace, into which the ore and fuel (charcoal) were charged in alternatiug layers, with the brick condensing chambers of the Idria furnace. It was endeavored to effect a greater. coolness in these condensing chambers by making the top of iron instead
of brick, and by ·turning on a stream of water to keep this iron cool.
But the conden~;ing-chambers became gradually so heated from the
steady stream of hot gases, that the percentage of quicksilver extracted
fell to about 60 per cent. of the assay value. N otwithstan<ling this falling off' in yield, the success of the system was considered as demonstrated, since it effected a great saving in the cost of fuel and in the
cost of preparing the ore for the furnace. Soon after the introdu~tion
of this Hitbner furnace, the proprietors of the quicksilver mine at Vall'
Alta, in :Modena, introduced a combination of this plan with the iron
tubes of the Alberti furnace, for which a decided success has been
claimed.
It js not neeessary to go into the details of the result obtained from
the Hahner system with brick conde11sers, as all the essential features
w~ll be shown in describing the combination furnance, but before giving
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a description of the combination furnace, or of the other styles of con
tinuous-working furnaces, I wish here, as a matter of interest, to give
a table sLowing the results of working the ore at Idria, in the various
kinds of furnaces that (as far as my knowledge extends) have been
tried. I do not take the trouble to reduce all the weight~; and values
into English equivalents, as these will always differ with different circumstances, and my object is merely to show the relative results.
Statement showing working 1·esults of the furnaces of Idria in 1852.
[Compiled from M. E. Huyot, Annales des Mines, T. 5, s. 5, 1854.]
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48
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The Leopoldi furnace yields the highest percentage, but the cost of
producing a given amount of quicksilver is nearly 33 per cent. greater
than the others.
The Alberti furnace reduces only the fine dirt, and though the percentage of yield is slightly less than that obtained in the Leopoldi, the
cost of working is very much less, notwithstanding that the grade of
ore is much lower.
•
The Pult furnace gives the results of an experiment to use a number
of small tuhes (say 15 inches in diameter) instead of the large tubes
of the Alberti furnace. The cost of working the ore was the same;
but the yield was very poor. The cause of this was the imperfect
draught.
The Hahner furnace, reducing ordinary ores, produced quicksilver at
a much less cost than the Leopoldi; lmt the condensation (in brick
thambers) was imperfect, owing to tlle constantl.Y increasing temperature.
That the perpetual furnaces effect a great saving in the cost of working the ore is very manifest in the above table. It is also seen that
the percentage extracted by using the iron tubes of the Alberti furnace
is much greater than the percentage obtained from the brick chambers of
the Hahner furnace. It is this fact that led to the introduction of the
combination furnace yet to be described.
I also give a synopsis of the total work done in 1852 at Idria, with
cost and profits:
Kilograms.

Total quantity of ore treated.- ...................... . 17,411,210.42
322,060.36
Quicksilver contained to the assay .. - ....... - ...... -.
Production :
Direct distillation ............................ - .... .
From the murcurial soot ........................... .

===========

140,263.16
84,403.00
224,666.16

=======
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Francs.

Selling-price of 1 kilogram of quicksilver ............•.•...... 8.8U92
Cost of packing per kilogram of quicksilver, francs .• 0. 0. 2035
Cost of mining per kilogram of quicksilver, francs ..... 1. 9734
Cost of burning per kilogram of quicksilver, francs .... 0. 7923
2.9692
Profit on each kilogram .....•.. - . . . . . . . . • . . . . . . • . • . . . . . . . 5. 9300
or, to reduce the above to American weights and values, we have
Cost per ton of ore,
(2,000 pounds.)
P~c~ing ....................... .
M1n1ng. . ..............
Burning .....
o

o

Cost per pound of
quicksilver, in cents.

$0.4707
4.5507
1.9970

•••••••

••••••••••••••••••

1. 846
17.8!)2
7.19e

7.0184
Selling-price per pound ...

~

0

............

0

o

••••••••

0

••

0

••••

o

26.934
80. 734

Balance, being profit per pound ..............
53. 8
It will be seen from the above that the cost of burning is less than
one-third of the total cost; but the relative proportion of the cost of
different departments of the work will differ greatly with circumstances.
'In the published reports of the New ~t\.lmaden mine, California, the
items of cost are not detailed ; but the following figures may be of interest
for the purpose of comparing the results with those obtained at Idria.
0

•••

o

•

•

•

•

•

•

•

•

Amount of ore treated in fourteen months, say from September 1, 1863; to
December 31, 1864.
Tons.

Ore

ft Gruesos
· .... · · · · · .. · ·
Granzas ......
o

Tierras .

0

•

0

~

0

••••••••

•

•

·"

0

•

•

•••••••••••••

•

0

Pounds.

6 ~ 7 ~oo!o

10, 1o3
2, 00215 ~~

} yielding

3, 446, 020

yielding

120, 180

Total. . . . . . . . . • . . . . . . . . . . . . . . 12, 823

yielding 3, 566, 200

The average yield of the ore was 15.42 per cent.
The average yield of the tierras is estimated at 3 per cent.
Cost of mining and burning... . • • • .. .. . . . .. .. . . . . .. . . . $645, 046 94
Cost of improvements . . . . .. .. . . .. • . . . .. . . • . . . . . . . . . . . .
62, 086 97
Cost of prospecting .............. ~...................
175,000 00
The cost of production, exclusive of improvements or prospecting, was
$59.61 per tou, or, per flask of 762- pounds of quicksilver, $14.45.
In 1865, the amount of ore worked was ........• 0......
15, 974 tons.
Of which the Tierras amounted to ...... ~.............
1, 955 tons.
The ore yielded 12.43 per cent., or say .. ~ .......
45, 545 flasks.
Tierras yielded (estimated) 3 per cent., or say ........ 0.
1, 533 flasks.
The actual cost of mining and burning the ore amounted,
per ton of ore, to ...... ~ .
$53 17
And, per flask of quicksilver .....•......
15 49
0

0

••••••••••••••

0

0

••

•

•

•

•• • • • • • • • • • •

••

0

•••••••••

Comparing the two statements it will be seen that in the first case, cost
per ton was $59.61, and per flask $14.45; in the second case, cost per
ton was $53.49, and per flask $15.49.
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In order to compare the above statements, I place tbe results in the
form of a table :
Amount treated, in tons. Percentage extracted.

Cost of treatment.

Time.

Fourteen months to 1865....
Twelve months to 1866......

Ore.

Tierras.

Ore.

10, 820
14, 019

2, 003
1, 955

15.42
12.43

Tierras.

Per cent.
•3
*3

Per ton.

Per flask.

59.61
53.17

$14 45

15 49

*Estimated.

It will be seen that in tbe second statement a larger amount of ore
was worked in a given time, aud consequently that the cost per ton is
less than in the first case. But the quality of the ore was inferior and
the yield per ton was less; consequently the cost of producing a flask
of quicksilver was greater.
·
As a rule, when rich ore is found it occurs in masses of considerable
size, so that the mining-cost per ton is Yery much reduced. While tbe
cost of burning per ton remains the same, or is slightly greater, the
greater yield of quicksilver reduces the cost of the metal.
As the cost of the metal produced varies, therefore, with the percentage of the ore, it is almost impossible to deduce from the experience
obtained at one mine what may be expected at another.
The classification of the ore in the first statement may require explanation.
Gr'lleso is the term applied to the large pieces of ore.
Granzas are small-sized pieces of ore.
Tierras refer to the fine dirt impregnated with cinnabar, and which
must be made into adobes (sun-dried bricks) before burning.
Most ores occur as granzas. The proportion of tierras, or fine dirt,
to the total amount of ~tuff workerl is about 7 per cent. The contents
of these tierras may vary from 1 to 15 per cent., but at Almaden they
are estimated to yield, on an average, about 3 per cent. metal.
If these tierras were charged without preparation into the furnace
they would form such a compact mass that it would be impossible to
burn the charge thoroughly; consequently they are made iuto bricks by
slightly moistening the earth and molding the mass into proper forms.
To return now to the question of perpetual-working shaft-furnaces.
These, as I have said, may be of varions shapes and sizes. The thorough
roasting of the ore is easily accomplished m; long as a good draught
can be maintained, andt therefore, attention must be chiefly directed to
diminh;bing t,he cost of labor and fuel. It is also necessary to simplify
the routine of work as much as possible, so that no loss may attend the
carelessness of the workmen.
The combina,t ionfurnace of Vall' Alta.-The roasting-compartment of
this furn~ce differs from the original Hahner furnace i.n that it bas colldensing·chaml.>ers next to the shaft, through which the gases must pass
before tlley enter the iron tubes which form the main features of the
conde11sing system.
The gases are cooled to a slight extent only in theRe chambers, so
that here the deposition of quicksilver is Yery small. But in the iron
tubes tbe condensation takes place rapidly. In fact, the results obtained are very similar to those already described in speaking of the
Alberti furnace, in which it was seen that the lowest tubes condensell
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nearly all the quicksih·er, and that only a slight proportwn of the total
yield was gathered in the upper tubes and in tbe chimney-compartments.
The fuel in use is charcoal. In the original Hahner furnace the charcoal and the ore were charged in alternate layers; but at Vali' Alta the
two are intermixed beforehand and are charged together. The furnace
is cylindrical in shape, about 18 feet high, aud 4 feet in diameter. The
ore ancl fuel rest upon a grate formed of movable bars of iron.
The furnace, under full headwn~r , is filled to a height only of 12
feet, which space is occupied by six charges. A charge is withdrawn
and a new one is added every one and a quarter hours; so tllat each
c"harge remains seven hours in the furuace. Before it is dropped into
tbe furnace, however, the charge is somewllat warmed by having heen
placed in a hopper at the top of the furnace as soon as the preYious
charge is made.
But I will describe the operation in greater detail.
As soon as the ore and charcoal composing a charge fall into the furnace, tlwy come into contact with t,he burning ore. They become rapidly
heated; the water present is driven off aR steam, and soon the ti·esll
charcoal takes fire. Then commences the distillation of the quicksilver,
and tbe ore becomes red bot. After about one and a quarter 11om'S a
fresh charge of ore and fuel is dropped into the furnace. The temperature immediately falls, owing to the fresh material and the amount of
cold air which enters with it; but the lost lleat iR soon regaiued, and the
ne~ charge begins to burn freely. It is during this period that the first
charge tbrows off most of its contents m quieksilver. It becomes successiyely the third, the fourth, the fifth, and so on, during which time
all of its accompanying charcoal is burned up. and the mass becomes
cooler and cooler, until it is finally discharged quite cold.
It will be ~een from the· above description tbat the greatest beat of
the furnace is necessary near the top of the mass of ore, and that the
object iu filling the furnace to a height of 12 feet is to give tbc ore ample time to distill off all the q nicksil ver before it is discharged. To fill
the furnace to a greater height than this would be liable to render tbe
lower portion too compact to allvw free passage of air through tbe.grates.
A certain quantity of fresh air is always necessary to effeet a tborough
combustion of tbe charcoal, and to conYert the Rulphur into sulphurousacid gas. The space above the charge is necessary to afford sufficient
time for the air to work npon the burning sulphur, and to prevent the
fumes of quicksilver from passing off' under too great a tension.
The nece:Ssary quantity of cllarcoal varies from 3 to 5 per cent. of the
weight of the ore, and depends upon the nature of tbe latter. At ValP
Alta a charge of ore weighs about 2,000 pounds, an<l this is intermixed
with about 60 pounds of charcoal.
l\lixing the ore with the fuel bas the great aclYantage of preventing
the mas:s from uecomiug too compact during the distillation of the quicksilver. MoreoYcr, the beat from this fuel is more thoroughly utilized
than the beat from a woocl fire, not only because of the marmer in wbidt
it is used, but also because all woods contain a notable percentage of
water, which necessarily causes a loss of heat in being conYerted iuto
steam. The presence of steam is uot iujurious to the roasting' of the ore.
It helps to carry otf the fumes of quicksilver, but its presence in the condensers is not desirable. In Europe eomparative tests have always decided tllat it is cheaper to use charcoal rather tban woo<l as fuel. A
disa<lvantage in tllis wethod of roasting the ore is that the tempera-ture
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cannot be as easily regulated as in wood-furnaces. Moreover, a certain
extra amount of labor is required to mix the ore and charcoal together.
It will be understood from what bas been previously said that, instead
of the furnace in use, one of simpler construction might be adopted.
Also, instead of the expensive iron tubes, any other system of condensation could be introduced.
A campaign generally lasts a year, supposing no accident to happen
in the mean time; and then the furnace is gradually ":fired down," the
condensers are cleaned of accumulated soot, and all necessary repairs
are made to the brick-work, &c.
Generally speaking, two or three furnaces are built together; each,
however, having its separate condensers. As a charge consists of, say,
1 ton, and as a charge is made every one and a quarter hours, it follows
that these two furnaces will work up about 38 tons in the twenty-four
hours.
To attend to these furnaces :fifteen men are required, say :five men on
each shift of eight hours. Of these :five men, two are engaged in charging, two in discharging, and one in wheeling away the burnt ore and in
helping the others.
Perpetual furnaces of California.-In California there are no furnaces
in which charcoal is burned as fuel. A Hahner furnace, or modification
thereof,_was introduced about ten years ago ; but as the deposit of ore
which supplied it contained but very little cinnabar and was soon exhausted, the works were abandoned soon after the furnace was built.
All the California perpetual furnaces burn wood as fuel, and this bas
one definite advantage over the use of charcoal in that the temperature
of the furnace can be more easily regulated ; also, t.h e gases leave the
furnace at a comparatively ]ow temperature.
nut the essential feature of the California system is the use of a suction-fan 'vherewith to increase or diminish the draught, and to cause the
effectual passage of the gases and fumes through even a compact mass
of ore. This does away with the necessity of chimneys of great height,
and counteracts all the irregularities which attend a natural draught.
Besides, it hastens the roasting-process by removing the gases as fast
as tlley are formed, and creating almost a vacuum above the charge.
As the draught can be made very powerful by merely increasing the
spread of the fan, it is possible to charge into the furnace even small
pieces of ore. The proportion of small ore to large pieces being very
large (as will be seen from various preceding statements) the importance
of this advantage will be readily admitted. The very fine dirt will be
more advantageously made into adobes, and these adobes should not be
over 4 to 6 pounds in weight.
As ore of all sizes and all grades can be burned in these furnaces, a
v~ry great saving is effected by doing away with all expensive assort.i ng
or concentration, and therein lies another great advantage of these furnaces.
Furthermore, the cost of furnaces for this system for the amount of
ore roasted is trifling as compared with the cost of an intermittent furnace of the types iu use; and the size and thereby the expense of a furnace can be governed entirely by the productive capacity of a deposit.
Finally, the roasting of tlle ore is as thoroughly performed with these
furnaces as it can be done with an intermittent furnace.
Although the advantages of these furnaces are agreed to without (li~
sent among California quicksilver-miners, the best s.h ape for a furnace
is yet a matter of question, and one which will be de\eloped but slowly,
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as there are not many deposits, and it is natural for all miners to prefer
that which has been tried to any innovations of unproved advantage.
The owners of the Hedington mine contemplate abandoning their
large and extensive works, and intend to erect perpetual furnaces capable of reducing some 30 to 40 tons daily of ore averaging 1 to 1~ per
cent. Hitherto this ore had to be assorted up to 5 per cent. in grade.
The other large mines will also adopt these furnaces in the course of
time; but r••Jne have decided upon the style, nor, in fact, are they aware
of the number of stvles in use ..
The perpetual f~ruaces now in operation are Riottc's sublimator,
Knox & Osborne's furnace, and Pershbacker's. The principle involved
is the same in each furnace, but they differ in the form of the shaft and
in the method of heating, though each uses wood as fuel.
Riotte's sublimator.-1'his is almost an exact copy of a Swedish ironroasting furnace. The shaft is nearly cylindrical, but with a varying·
diameter, being about 3 feet wide at the top and about 5 feet wide near
the middle and at the bottom. The inner lining is made of one course
of fire-brick; the outer wall is of common brick, 16 to 20 inches thick,
and the two are separated by a hollow space, whereby the walls areallowed room for expansion and contraction, and the outer wall is thus
kept cooler.
As in the iron-furnaces mentioned, the fire-place is built within the
shaft, and is covered over with plates of iron to protect it from the ore
above. The ore in desceudiD;g passes on either side of this fire-place,
and is discharged through two doors, one on each side. The ore is
charged through a hopper on top. The draught is provided by means
of a suction-fan. There are two of the furnaces in use at the Oakville
mine.
The Knox fu,rnace.-This is much larger and much more massive than
the above. The upper portion of the shaft is circular, but it soon
begins to widen out, and opposite the fire-place near the middle of the
height of the shaft. it is rectangular with curved ends. Below the fireplace the sides of this rectangle begin to contract to the discharge-opening. The fire-place is built in the masonry on one side of the furnace,
and the products of combustion, &c., pass through a series of arched
openings into the mass of ore. Opposite the fire-place are other arched
openings through which the gases and fumes from the burning ore are
drawn into the condensers by meaDs of a draught created by a suctionfan.
The interior lining of this furnace is of fire-brick. This is inclosed in
heavy masonry, now made 7 feet t,bick. The whole is tightly braced by
stringers of wood on the outside. A heavy cast-iron platn covers the
bottom of the discharge-opening, and the lintel is also of cast-iron.
These protect the masonry from excessive wear incident to the discharge of so much rock. A current of air from the outside passes
through a flue which encircles the lower part of the furnace and finally
enters the fire-place.
·
The distance across the furnace from fire-place to exhaust-openings
is ~~feet, so that the flame and hea.t must pass through this width of
ore, which is rendered the more compact by the superincumbent weight
of a larger mass of ore. This furnace is in use at the Manhattan and at
the Phamix mines.
Objections to the Riotte furnaces.- The objections to these furnaces are
as follows:
The fire-place in the Riotte furnace is, as I have said, placed within
the furnace and near the bottom of the shaft. This method of beating
26M
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a furnace is doubtless (since it is in common use) very applicable to the
roasting of iron-ore. which is genera1ly fed in large pieces, and where
the fumes and gases have au unimpeded exit, but the objections to its
use in a quicksilver furnace are three-fold:
1st. The quicksilver ore, for proper burning, sbonld not be in size
-o ver 4: or 5 inches iu diameter, and varies from that to small-sized pieces.
Therefore, the mass of ore which coustitnes a furnace-charge is always
tolerably compact, and is especia1ly so as it approaches the bottom of
the furnace. It is visibly compact opposite the fire-place in the Hiotte
furnace.
From the above it will be seen that there is a limit to the height of
the charge.
.
2d. In charging a furnace it wiU be found that the coarse ore settles
near the sides and the fine ore near the center of the shaft. At any
rate, the maRs of ore presents some portion which is less compact than
other portions; and the draught is necessaril,y stronger through the
loose ore than through the fine ore. From this cause the beat and
flames from the fire-place of the Riotte furnace may at times be dra"·n
tbrough the openings on one side of the fire-place, and thereby prevent
the ore on the opposite side from being thoroughly roasted.
From the above it will be seen tbat there is a limit to the width or
diameter of the shaft.
3d. I do uot think the use of hollow walls can be recommended, however
advisable they may prove when ot.her than quicksilver or<:>s are roasted.
No method of construction known is absolutely proof ag<tinst the occurrence of cracks, or minute fissures, in a roasting-furnace; and this
fact, which for other ores is of uo consequence, is a djsaster in working
cinnabar, since the metallic fumes are sure to 'vork thPir way out and
be lost; and as these cracks widen in the course of time, the loss will
be increased.
Although by using a suction-fan these e-vils, in part common to all
furnaces, are rendered les~ decidetl1y detrimental than tQ.ey would ·otherwise be, yet it is certainly de~irable to have a furnace as nearly perfect
as possible.
Riotte's furnace commends itself by its cheapness of construction,
and the ease with which it can be rcpairt>d.
Objections to the Knox furnace.-The objections to the Knox furnace
are as follows :
1st. The weakness of the walls of the shaft, cansed by a portion of
the height being formed by a series of arches (4 to 6, in practice) which
leave openings on the one side for the passage of the products of the
combustion ot t.he fuel, and on the other for the exit of the gases and
fum~s.
This objection is fully susta·i ned by the recent falling in of
these arches at both of tbe mines where the furuace is in use.
2d. The arrangement of the fire-place, which permits too much fuel
to be wasted in heating up the outer masonry.
3d. The heavy masonry on the outside and the further bringing
together of the furnace b_y wooden ties-all of which in this furnace is
rendered necessary by the present construction of the fire-place, which
is thus not only defective in itself, but also the cause of an extreme
costliness in the construction of the furnace.
4th. The form of the furnace involves too much cast iron to protect
the bottom of the shaft against wear and tear. The lintel-piece alone
weighs about 3,000 poundR, and the iron on the bottom weighs upwards
of 5,000 pounds.
5th. Finally and chiefly, (as the cost of fuel and expense of construe-
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tion are secondary to the effecth·eness of work,) objection must be made
to the great width of the furnace hetweeu the fire-place and the place
of exit for the fumes, &c. Tllis is 91 feet.
It follows tllat the 01 e nearest to the fire-place must be excessively
hot in order to crea.te an~· thing like a high heat on the opposite side of
tile furnace. If the heat on this opposite side is high, then all the ore
may be tP.oroughly roasted; bnt it is evident that there is a likelihood
of the ore on one side of the furnace being thoroughly roasted, wllile
tllat on the other side is only part,ially so. At all events, there is necessarily a great difference of temperature on the two sides of the furnace,
and wlleu the ore worked is liable to agglomerate under intense heat,
· tlte defectiveness of this system is at once apparent.
There is, however, one feature of this furnace deser\ing of commendation, am.l that is that each succeeding arch is set farther back than the
precedi11g, and thereby the ore does not crowd into and fill up the openings left tor tile passage of the flames. This is a trouble which is often
experienced when the fire-place is separated from the ore compartment
by pigeon-hole walls.
That the objections which I have stated are not in practice so observable in aU respects as they would otherwise be, is owiog to the advantages <lerived fi.·om the use of the suction-fan. And moreover, as I may
remark here, neither of 1 be intro(lucers of the furnaces described would
admit of the justness of my objections, although each condemns the system of the ot.her.
The Pe.rshbaclcer f~trnace.-Instead of giving- a description of the Pershbacker furnace, I give that of one which resembles it, but in which the
various objections above mentione<l are obviated as far as possible.
In tllis furnace I have endeavored to combine cheapness and durability
with effectiveness of work.
The shaft of the furnace is 5 feet square, but the corners are rounded
to prevent the mass of ore from being here more porous than elsewhere.
The diameter of the furnace is adapted to ores of ordinary size; bnt if
ore of smaller size is produced in abundance, perhaps a 4-foot furnace
would be better.
From the top of the fire-bridge to the top of the furnace-charge is 9
feet, but this again can be regulated to suit the nature of the ore. The
object to be attained is that the superincumbent mass may not render
the ore too compact for the passage of heat, &c. An open space is left
above the ore in oPder that the gases and fumes may not leave the furnace under too great tension, and thereby carry o\er particles of fine
<lirt into the condensers.
Two fire-places are used, so that the ore on each side of the furnace
may become thoroughly heated. The .fire- bridges are set back so that
the ore may not accumulate thereon, and furthermore, by the sudden
widening of the furnace at this point, that the ore in descending may
become less compact when subjected to the greatest heat.
Below the fire-bndge the furnace is contracted toward the dischargeopening, so that the cast-iron a.t the bottom need not weigh heavily.
At the same time ample room is given so that the burnt ores may remain in the furnace several hours, and may during this time throw off
the fumes of quicksilver of which they were not thoroughly deprived.
The shaft of the furnace is constructed as follows.: The interior lining
is of one course of fire -brick, laid in clay or mortar. This is surrounded
by a casing of sheet-iron, but between the iron and the bricks is a space
of 6 inches filled with sand or wood-ashes. This intermediate liuing of
sand or wood-ashes allows amply for all contract,ion and expansion,
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while the sheet-iron binds the whole together. If cracks or :fissures OC·
cur, and fumes of quicksilver escape through the fire-brick, they will be
caught in this sand lining, which, at the bead of a campaign, or at least
when the furnace is torn down, should be worked up with the ore.
'· Cast-iron plates rest on top of that portion of the furnace wherein the
fire-places are built, and support the shaft above so that no undue strain
comes upon the arches opening above the :fire-bridge.
The bottom of the furnace is protected by cast iron. This, as well as
an the other plates of cast iron, may be cast in sections if necessary.
'rhe :fire-place is so arrang-ed as to allow ample room for the admission
of air, not only through the gates, but at the farther end, whereby an ad·
equate supply may be obtained for the thorough eombustion of the fuel
aud for the admission of air into the furnace to effect a thorough burning of the sulphur.
'rhe use of two fire-places does not necessaril.Y involve a greater con·
sumption of fuel. On the contrary, by permitting the thorough combustion of the fuel, the amount used under good management should be
less; and furthermore, a thorough combustion of the fuel will prevent
an undue accumulation of soot in the condensers.
':rhis furnace, like several others, requires the use of a suction-fan . .
~1\..ny system of condensers may be used with the above furnaces,
-wbe her of wood, brick, or irorr.
The Riotte furnace has no particular system in use. It is claimed that
the gases leave the furnace in so cold a state that wooden condensei;s
are quite as efficacious as others.
Messrs. Knox & Osborne employ as condensers a series of cast-iron
tanks, which we kept cool with water. These tanks are cast in three
}>arts, and are provided with an opening thr~mgh which the quicksilver
runs out as fast as it accumulates, and also with a door which permits
of the furnace being opened and cleaned out with ease.
Experience has taught that the wear and tear of the condensers is
ccnfined chiefly to the bottoms. These a1·e rapidly destroyed by the
sulphuric acid that is formed, so that in order to make the condensers
last any length of time these bottoms are now cast 3 inches thick along
the middle where the deterioration chiefly takes place. The sides of the
furnace are not attacked to any extent, and last a long time.
These condensers appear to work well and to be excellent in every
respect except their cost.
Other condensers are built of wood and of sheet-iron. A combination
of the two forms a very efficient condenser, and ore which can be cheaply
constructed. The inclined bottom is of wood and is covered with cement
in such a way as to allow the quicksilver to :flow freely to the dischargeopening. This cement when it is worn out can be burnt in the furnace,
to save any particles of quicksilver it may contain. Over this bottom
is erected a framework of wood, on the top and sides of which are
nailed or screwed pieces of sheet-iron. In order to lessen the cost, the
size of these condensing tanks might be made to correspond with the
ordinary marketable size of sheet-iron, whereby the cost of riveting .is
doue away with.
The various condensers are connected with one another at alternate
ends by sheet-iron pipes.
I prefer the use of iron to either brick or wood, because of its better
radiating power, and the ease with which it can be kept cool. Although
sheet-iron will deteriorate much more rapidly than cast iron, it·can be
kept cool more easily, is conside_rably the cheapest, and all the wearing
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parts may be replaced witl1out much delay. Hence the use of shep,tiron is cheaper in the end and considerably cheaper in the first outlay.
In the very nature of things quicksilver furnaces and condensers are
sure to wear out, so that excessive durability must not be expectBd;
therefore there should be na"'besitation in the use of sheet-iron which
answers so well while it does last. In fact, it is so easy to keep cool,
that the use of water is scarcely needed. It should be stated, however;
that the nature of some ores might be such as to make the use of sheetiron inadmissible.
Of the suction-fans employed there are various kinds. Almost any
will answer, if it is made of wood. I prefer, however, the more expensh·e but more effective Root fan used by Knox & Osborne. · It is the
same used in many mines on this coast as a ventilating blower. As a
suction-fan its action is merely reversed.
The pistons of this blower or fan are of wood. The sides, against
which these pistons must play as closely as possible,. are also wood, and
it is better that the staves should be soaked in oil, as they will then wear
longer. The staves are bound together by bands of iron. Sheet-iron
cannot be used instead of the wooden staves, because some fine dust
and sand is apt to be drawn into the blower and wi1l work between the
pistons and the sides to the detriment of the latter. Tbe suction-fan
draws the fumes, &c., from the last condenser and discharges them
through a pipe into another condenser beyond, which may be of wood.
With this last condensing chamber, in which soot alone should be caught,
a chimney-staek is connected. As the gases by the time they reach
this place should be quite cool, this stack may be made of wood. An
opening should be left near the bottom, with a cover to it. By removing this cover the temperature of the escaping gases can be ascertained,
and any negligence in attending to the condenser will be observal>le.
The method of working the furnaces is simple and common to all.
The ore is brought from the mine to a dump-pile, or, preferably, to orebins, near the furnaces. From these the chargers can take the ore in
quantities to suit. .A. trip-wagon, holding one charge, is generally nsed.
But it should be remarked that the ore coming ont of the furnace loses
weight in burning, and therefore the amouut discharged, in weigut, at
least, must be less than the amount charged, in order to take out as
much ore as is put in.
Supposing the furnace to be in operation, it will be seen that in each
furnace the amount of ore worked will depend upon the number of times
it is charged and discharged. But some kinds of ore must he burned
longer than others, and therefore a less quantity can be worked in a
given time.
In the furnace I have designed it is intended that there shall be
about 9 feet of ore above the fire-bridge, and as the sectional area of
t.he shaft is about 24: square feet, each foot of height should give about
one ton of ore of 2,000 pounds; though the weigllt will vary with the
compactness of the mass and the specific gravity of the ore.
Admitting that the furnace-charge weigus 9 tons; then, every hour,
one ton of ore is drawn out and the charge in the furnace is lowered by
oue foot, when a fresh charge is added. Therefore, every ton of ore remains nine hours in the furnace above the fire-bridge, and an additional
time of three to four hours below the fire-bridge. This, as a rule, will
give ample time for burning the ore thoroughly; and in this manner
from 20 to 24 tons can be passed through daily.
If the ore has a large proportion of fine dirt, or if it is found advisable for any other reason, only 6 feet of ore above the fire-place may
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constitute a furnace burden. In this case, if six hours of burning is
sufficient, the same quantity, 8a.y 20 to 24 tons, can be worked daily.
In fact, the furnace is intended to burn fast or slow, and to be charged
with such quantities of ore as circumstances may dictate.
These remarks are also applicable to all perpetual furnaces.
It will be found in practice, that near the fire-bridge the heat is intense, and that it is rapidly lessened in height.
The ore when first charged begins to get heated slowly, and throws
off vapors of steam. Afterward, as it descends in the furtlace it be·
comes hotter and hotter, until within a few feet of the fire-bridge it begins to glow with a red heat. In the mean time, the sulphur is being
converted into sulphurous aciU gas, and the quicksilver fumes are escaping. This escape of the gases and fu·mes is considerably accelerated
by the action of the suction-fans. lt is evident that the ore must pass
gradually from a cold zone into zones of gradually increasing temperature, until it passes the fire-bridge, and then the temperature gradually
decreases until the discharge. I think that this system is the only
true one, and should thoroughly accomplish the roasting of the ore.
A.s the ore on top of the chaJ!ge is cool, and as fresh charges are constantly added, it is evident that the gases and fumes from the roasting
ore must lose a great deal of thmr heat before leaving the furnace. This
is as it should be; bnt it is necessary to exercise care that the temperature should not fall too low, as in this case the quicksilver might be
condensed in part before leaving the furnace.
Supposing the furnace is so ·worked as to put through 20 to 24 tons
daily, the amount of fuel required will vary from 1~ to~~ cords, according to the nature of the ore.
The number of men to be employed will depend on the amount of ore
worked and whether a shift is eigbt hours in length or twelve honrs. I
do not think that men should work longer than eight hours about a
quicksilver furnace, as the air is permeated with fumes. The work,
howmTer, is light. Working in twelve-hour shifts, they are required
each twenty-four hours, for charging, 2 men, for discharging, 2 men, and
foreman attending condenser, &c., 1 man-5 men.
If the suction-fan is run by an engine, then extra. men are required to
attend to this.
If two furnaces are built together, they will require the extra services
of one man who can assist in bringing in wood aiJd in wheeliug away
the diRcharged stuff, &c.
The condenser should, be cleaned of its Root as frequently as necessary,
which can be done very rapidly. The channel for the quicksilver should
be kept clean of soot, by inserting occasionally an iron rod through the
discharge-pipe.
General remarks.-It is a matter of importance when different c]asses
of ore are produced from the same deposit that each kind of ore should
be treated apart. For instance, it is not advisable to chal'ge the same
furnace at times with rich ore and at other times .with poor ore.
It is much better that the or~ should be so intermixed as to produce as
nearly as possible an uniform average of the whole lot; and when it
cannot be done without too much expense, it is better to have a distinct
furnace for each kind of ore.
The duration of burning the ore and the quantity of fuel employed depend upon the percentage and quality of the ore; but workmen are
apt to observe merely a routine in their practice, and they are therefore
likely to treat all ores in the same manum'.
Constancy of temperature must be observed; for a given amount of
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fuel burnt at a high temperature will not give the same results when
burned for a longer period at a lower temperature.
Care must be exercised that the proper amount of fuel is added at
proper intervals ; that the heat is never so great as to vitrify the mass;
that no ore is withdrawn from the furnace until thoroughly burned; that
the draught is regular and sufficient; that the furnace is never overcharged; and that the whole work goes on with system.
The condenser ah~o must be watched closely, to detect any flaw, and
all facilities must be kept ready for immediate repairs. The last condenser should have little or no quicksilver flowing from it; the presence
of this metal there shows the necessity of greater condensing-room.
Every precaution must be exercised in starting a furnace. Fires should
be kindled and the moisture in the masonry or brick work should be expelled at a gentle beat, so that no cracks or fissl.U'es may occur. Also,
when the furnace is first charged, it should be filled with burnt ore~ on
top of which one charge of fresh ore may be placed. As soon as the
furnace is brought to a proper condition, the charging and discharging
may proceed in a regular man 1er.

CHAPTER x.r r.
HINTS ON THE WAS HOE PROCESS.
It is my purpose* to give some of the results obtained by' an experience of nearly seven :years in working ores containing silver and gold,
·by the method of amalgamation in pans, without roasting, frequently
called the Washoe process, and in several mills of which I have bad
eharge, but principally in the Owyhee Mill at Silver City, Idaho, which
bad twenty 650-pound stamps and sixteen pans. I shall discuss here
merely the mechanical details for working ores generally, subdividing
the subject as follows: 1. Preparation of ore for the stamps; 2. The
crushing iu the battery; 3. The settling of sand or pulp in vats or tanks;
4. The treatment in tile pans; 5. The results obtained in settlers, agitators,, and concentrators; 6. The straining of quicksilver, cleaning of
amalgam and retorting; 7. The saving of slimes and their subsequent
treatment; 8. The loss of quicksilver.
l!~or descriptions of the various kinds of ore·breakers, stamps, tanks,
pans, settlers, &c., I must refer to the various works on these subjects,
"This chapter was written, at my request, by J. M. Adams, mining engineer, of Silver
City, Idaho, whose remarkable success in the management of the Washoe process bas
been the subject of comment in my former reports. Being satisfied that the excellent
results achieved by Mr. Adams were chiefly due to great skill and care in the arrangement of mecbanical details, and the constant and minute. supervision of operations, I
thougbt a simple !-tatement from him, on some points tou often overlooked by American mill· men, would be practically valuable to a large all(l intelligent class of metallnrgical engineers. This pa.per was prepared with the double purpose of publication
in this report and of presentation to the American Institute of Mining Engineers at
its February meeting in New York. It is, perhaps, scarcely necessar~·, after mentioning the circumstances under which it was written, to explain that it does not profess
to be a complete and systematic discussion of the ·w ashoe process. It contains no detaile<.l descriptions of machinery, no discussions of chemical reactions, and few explanations of fundamental principles. It is addressed to those who are supposed to understand these things already, and therefore to be able to appreciate the value of suggestions
drawn from practice. I therefore have taken the liberty of giving it the above title,
by way of disclaiming, in justice to the author, a scientific completeness which he did
not attempt to secure. I also allow Mr. Adams to speak in his own person.-R. W. R.
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prominent among which are the reports of the United States Commissioner of ]\.fining Statistics, and the volume on "Mining Industry," the
third volume of the United States Geological Survey on the line of the
fortieth parallel, through the gold and silver bearing regions of the
great West, undertaken under the able guidance of Clarence King,
assisted by 1\'Ir. James Hague and others. In this discussion it will be
assumed that the general arrangement of the quartz-mill is understood;
and the question will be treated bow to secure, from such a mill, the
greatest economy in working, conrbined with the largest results. This
place seems fittest for a single preliminary suggestion, namely, that
there should be double floors throughout the mill, so that nothing can
sift through and be lost.
1. PREPARA1'ION OF ORE FOR THE STAMPS.

The more uniform in size the ore is prepared for the stamps, the more
evenly can it be fed into the mortars. The ore should be so fine that a
. single blow of the stamp will be sufficient to shatter thoroughly each
piece of ore. If a large piece is fed into· the mortar, it may not be
broken up unt.U after several blows or drops of the stamp. Besides, a
large piece raises the stamp and reduces by so much the fall, thereby
taking away part of the effect, and consequently diminishing the production. In preparing ore for the stamps, in my first experience at the
Owyhee Mill, I used merely rock-hammers. The stamps were dropping
sixty times a minute, and were given 8~-inch average drop, running
without re-setting till the average drop was 10 inches. Breaking by
hand, on average bard ore, we could not work over 28 tons a clay. ~['hen,
by breakiug very small by hand, we increased our production to 30
tons a day. But afterward, by erecting a Blake's crusher, the production of the same stamps was raised to 33 tons a day; by breaking the
ore very fine, we increased it to 37 tons a day on the same ore; and
finally, by accelerating the rate of runuing the battery to 93 and 95
drops a minute, keeping the same height of drop, but using a coarse
screen, we were able to increase our production to 45 and 48 tons of
ore crushed in twenty-four hours. But in breaking · the ore very fine
we found that the lowest end of the die, or fixed breaking surface, in
the crusher, wore away much faster than the middle or the upper ·part.
True, we could turn tl!e clie, and so get wear from the upper part; but
the middle part was wasted and lost to us, except as old iron. We overcame this by adding to the pattern of the die a projection on tbe lowest
end, thus increasing the thickness at this place, and in this way we were
able to get full wear of the whole die. The most economical method
of preparatory crushing would be to have two breakers, one set above
the other. The mill having, as every mill should have if practicable,
plenty of natural fail-in other words, being built on the side of a steep
hill-the first breaker should be placed above, and set so as to crush to
a diameter of 2 inches. Of course, a long-, flat, and thin piece might
go through, but at least one dimension will not be over 2 inches in diameter. The fine, as well as the coarse, ore should pass through this
breaker. When the ore is dry let a very small jet of water flow into the
mouth of the breaker, to prevent the dust from flying. This dust involves a loss and also injures the machinery. From the first crusher
let the ore pass by chutes into the second. This should be set so that
the breaking surfaces almost meet at the lower end. From here, chutes
should lead to each battery of ten stamps or two mortars. If the ore
contains much clay, it may be necessary to separate from the massive
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pieces the fine ore and clay, and deliver the two latter to the batteryfloor without sending them through the rock-breakers, which the clay
tends to choke up. The consumption of iron per ton of ore prepared in
this way, by double breaking, for the stamps will be about 0.3 of a
pound.
2. THE CRUSHING IN THE BATTERY.
Here might come a discussion as to the relative advantages of selffeeding and feeding by hand. Eventually I believe that automatic
feeding will be universally adopted, especially for ore broken to a uniformly small size. Even under present circumstances the automatic
feed is more economical than to have a man feeding who is careless,
lazy, or inexperienced. For a good battery-feeder give me a sma11, intelligent, active, and wiry man; a tall or stout man cannot stand the
jar of the battery constantly and do good work. A tough man can endure feeding twenty stamps for twelYe hours. If ten stamps or less are
to be supplied with ore, self-feeding is more economical than feeding by
hand as performed by ordinary workmen; but if the mill is pressed with
work, and the pans are of sufficient capacity to crowd the battery, the
self-feeding apparatus is not so good as a man active, faithful, and skillful. Even if he must be paid $5 a day, be will more than earn his
wages by the increased production of the whole mill. Low feeding is
the best,; let iron almost wear on. iron. The skillful workman will feed
low and uniformly, and not by sight, but by the sound of each stamp.
Un.Ier this system a stem may break occasionally, but it does not take
long to put in another. The broken stems can be repaired by cutting
off above the break and welding on a piece of a bar of rolled iron, which
is subsequently turned off in a lathe. Even if three stems out of twenty are broken every month, the cost of repairing, &c., amounts to little
compared with the increased production obtained by low feeding.
The stem almost invariably breaks in one place, namely, where it
comes out of the stamp-socket or boss. We avoided this evil partially
by boring out the socket and increasing the size of the stem where it
enters the socket. The broken surface of the wrought-iron stem sLows
the iron to be thoroughly crystallized; its fibrous condition having been
destroyed by the constant jar.* A bar of round iron shollld be always
on hand with which to repajr broken stems.
As regards the weight and speed of the battery, my experience favors
lig·ht stamps and the utmost speed. The Owyhee Mill battery, 650-pound
stamps, with St inches drop, (running to 10 inches before re-setting,) was
run at a speed of ninety-th-.:-ee drops a minute, the cams having been
cut off so as to have short cams. 8uch a speed gives no time for the
stem to settle in the sand; and as long as bolts are kept tight, nuts secure, and guides snug, no serious breakage need be apprehended. On
or<liuary ores the consumption of iron per ton, including the old iron
thrown away, is about two pounds.
As regards the supply of water for the battery, there should be as
much fall as possible from the battery to the tanks, so that the conductillg-tronghs will keep clear and not choke up ; they will then require no
excess of water. The supply to the battery must vary according to the
clay in the ore. Use as little water as practicable, consistent with keeping the screens perfectly clean. The more clay, the more water needed;
* This inference is not universally accepted. So far as I know, it bas not been thoroughly demonstrated by experimental proof that wrought Iron can be crystallized by
jarring it for any length of time. The fact that broken pieces show crystalline surfaces does not prove the theory.-R. W. R.
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the more clay, the greater necessity for careful low-feeding, in order to
avoid the choking up of the mortar. If too much water is used, to
remedy the effect of careless folding, an u~necessarily large amount of
slimes is carried off out of the mill in the waste-water from the battery
and tanks. To avoid loss of slimes, it is well to u~e a rather coarse
screen, say No.4 punched Russia iron, especially in clayey or slimy
ores, so as not to puddle or churn tl: c ores in the mortar more than necessary. This iR particularly to be looked after when the ore i.-; largely
true silver-ore, or the gold very fine. As regards setting the batter.y,
it is, in my judgment, preferable to give the central stamp of the five in
each mortar the most drop; those adjacent on each side one-fourth
inch less, and the outside ones one-fourth inch less still. But some millmen prefer an even set.
Many persons advocate amalgamation in the battery, in order to
catch part of the gold and native silver in ores containing, in addition
to these metals, silver sulpburet, chloride, &c., or gold coated with oxide
of iron, &c., and, therefore, requiring subsequent reduction and grinding
in the pans. But there is a strong objection to amalgamation in the
battery. The amalgam thus formed is mostly a gold amalgam, and
hence it is worth much more than the ordinary amalgam of a silver
mill, and of this the wockmen are all a\vare. It is, therefore, an
additional temptation to stealing. The only benefit to be claimed
for it is the possible catching of some of the gold otherwise floating
away in the water and catching in the slimes. It will be found, however, that this amount of gold is very small. By determining the proportion in weight of battery slimes, that is. the fine, clayey material
carried away in the waste-water from the tanks and battery, which bas
never been in the pans, and by ascertaining the value of the slimes
in gold proportional to the value of the ore in gold, it will be
found that, as a rule, the entire loss in gold in the slimes is not
over 1 per cent. of the entire amount of the gold in the ore.* This
is not a very heavy loss, and, besides, most of this gold can be
collected in the slime yard, while of the remainder much is so fine that
it is doubtful if quicksilver in the battery would catch it. Tile saving,
then, is very small, if there be any, on ordinary ores. But, on tl1e
other hand, it is not practicable to use quicksilver without a mechanical
losl'l; and the quick~ilver being more ·or less charged with gold, the loss
of such as is not gathered ancl united iuvolyes more or less gold also.
Every casting, such as a shoe or die, in the battery is full of flaws and
blow-holes. Hard gold amalgam collects in these, and in spite of the
most careful picking and breaking, (to say nothing of the occasional
carelessness of workmen,) every shoo and die, when used up and thrown
away, contains a very considerable amount of gold amalgam·. The
craeks· in the wooden troughs get filled wit·h gold amalgam; the settling
vats or tanks have their seams, after a long time, calked with it; and
in the slime-yards will be found some of the gold partially amalgamated.
Why should we, then, amalgamate in the battery, when "~e know that,
except a very small and doubtful saving from the gold of the slimes,
(which seems offset by the mechanicallosses ·above alluded to,) all this
gold is saved just as thoroughly in the cast-iron pans~ The pulp is not
concentrated before entering the pans. If it underwent such a process,
of course there would be additional chance of loss of fine gold, an
additional argument for amalgamation in battery. It will be perceived
that the reasoning just given applies, therefore, to the Washoe process,
."'Mr. Adams is here speaking of auriferous

tnct.-R W. R.

~ilver

ores, like those of the Owyhee dis-
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and not necessarily to gold mills where pans are not used. Yet even then
the practice of amalgamation in battery is not universal nor, indeed,
the best.
3. THE SETTLING IN THE VATS OR TANKS.

There should be as many tanks as possible, in order to settle the
maximum quantity of slimes inside the mill; and the system should be
so arranged that as each tank is emptied of sand, the escape or wastewater can be turned ioto it. Each tank thus becomes in turn the final
one of the series, and' receives all the water after settling through all
the other tanks. There should never be more than three tanks full of
sand; the remainder, even if there are twenty of them, should be used
for the settling of the slimes in the water.
Each tankful of sand must be settled or prepared so that the contents
can be easily handled with the shovels, and charged into the car for
transfer to the pans. In other words, the superfluous water must be
removed; and this should be done without allowing the slimes to pass
out of the tank, only to be carried by the current through the other
tanks, and thus be driven ahead constantly toward the escape. Hence,
it is as well not to settle the sand at all till· the tank is full of saud.
Then let the spout be turned into the next tank, and put in the plugs
of tbe full one, thus cutting off communication and isolating this tank,
after which the sand may be settled with crowbar and shovel, and the
,water baled out.
Tbe ore is now in the shape of a wet, coarse sand, called pulp, containing, according to its original nature and t.he character of the crushing, more or less slime, (locally called " slum.") So far the process bas
been entirely mechanical, and the efficiency which has been achieved iu
this part of the treatment is measured by mechanical tests. The result
with the arrangements above described may be summarized as follows:
4B tons of hard ore, crushed with twenty stamps of (\50 pounds. dropping
82 inchEs ninety-five times a minute, the ore from the breaker beiug fiue,
and No. 4 screen being usec.l. Tllis is, per twenty-four hours, 2 140 tons
per stamp, or 1.39 tons per horse-power develcpetl.
4. THE TREATMENT OF 1'HE PULP IN THE PANS.

There are many different styles of pans. I prefer the Wheeler for a
small pan, and the Stevenson mold-board pan where a large one is desired. The general principle is the same. The ore is to be heated and
ground thoroughly to an impalpable substance, an active motion or circulation given to the pulp; the silver thoroughly reduced; the gold
thoroughly brightened and cleaned from its occasional intimate rnechanical mixture with foreign minerals; and finally, the gold apa silver are
to be as entirely as possible taken up by the quicksilver. Chemicals are
used, partly to reduce the ore, partly to save quicksilver and keep it
clean, and partly to reduce by cheaper means what would otherwise be
reduced at the expense of the quicksilver.
'Vhen each charge is drawn, it is well to wash out the pan with water,
so as to get all the quicksilver possible out of the pan. There will still
remain from 30 to 60 pounds in a flat-bottomed pan (though this form is
on other accounts to be preferred) under and around the dies or the lower
grinding surface; and there ,\rill be, also, more or less amalgam sticking
in various places on the si<les of the pan, the muller, &c. Charge the
pan with the muller raised, and turn live steam uirectly into the pulp.
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This method is preferred because in this way the pan is heated much
more rapidly than by a jacket, or double sides and bottom, filled . with
the exhaust steam ; and little work can be done by the pan until .the
charge is heated. The pulp should be heated almost to boiling. The
consistency of .the pulp when the quicksilver is put in should be as thick
as possible consistently with a good circulation in all parts of the pan;
but, inasmuch as the pulp will be ground faster when thin, it is best to
have it thin at first. To secure both objects, the pulp may be diluted
to such a degree that, after grinding two and a half hours, it will have
t.h ickened to the proper consistency for reeovering the quicksilver. If
this condition is fulfilled, the quicksilver charged into the pan will, after
its speedy division into small globules, occasioned by the grinding and
the heat, be diffused through the whole mass. A sample of the pulp
taken out on a .tbin wooden spatula should show particles of uniformly
disseminated quicksilver. Some of the globules will be microscopic;
but from an ounce of the pulp, washed in a horn, a good-sized globule
of quicksilver may be collected by rubbing, &c. The pulp, if of proper
consistency, will have a good motion, yet be t.hick enough to carry the
quicksilver in suspension just to the surface, as the current rises from
under the muller on the outside of the pan. On the other hand, the
larger globules of quicksilver will be able to gradually sink through the
pulp. Thus the quicksilver describes a course distinctly its own, and a
more intimate contact is thereby attained.
If salt is used, it should be introduced as soon a.s the pan is charged.
Sulphate of copper, if used, should be added as soon as the pan is heated
up. which ought to take place in fifteen minutes. Then the steam should
be 'shut oft' and the muller lowered, and grinding commences. The reason for not lowering the muller at the start is to save power, since the
pan will grind but poorly, and that with difficulty, in the cold pulp. If
the pan has a cover on it, (as all pans should have,) probably there will
be no necessity for using the steam again till the charge is drawn and a
new one put in, since sufficient heat will probably be retained to render
amalgamation effectual.
It may be assumed as a fair average that the charge is run five hours.
All the chemicals used, except those for saving quicksilver, are put in
the pan at difi'erent times, and, after the last one is put in, there should
be at least twenty minutes ,b efore the quicksilver is charged. I prefer
to put in the quicksilver in the middle of the period, i. e., two and a
half hours before drawing the charge, and at the rate of 200 pounds
quicksilver per 2,000 pounds of ore, or a larger proportion of quicksilver
if required by the richness of the ore. Three-quarters of an hour before discharging, the muller is Iaised, since, if the pan is in good order,
the charge should be by this time thoroughly ground, and raising the
muller avoids further cutting up of quicksilver by tbe grinding. At the
time of raising the muller, the chemicals used for saving quicksilver
may be added. Fifteen minutes before drawing the charge sufficient
water is added to thin the pulp thoroughly. This prepares the charge
to flow readily out of the pan, and also stirs up any pulp that may be
moving sluggishly. At the same time, the mass is considerably cooled.
The range of these remarks being merely mechanical, the subject of
chemicals (mainly salt and sulphate of copper) in the pans will not be
here discussed. Suffice it to say at present, that my practice and numerous experiments have disposed me strongly in favor of using chemicals,
and using them largely. When only a low percentage is expected, and
from a docile ore, there is often no need of any chemicals at all, though
even then a judicious use of suitable reagents will save some of the quick-
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silver. The more refractory the ore, the greater necessity for chemfcals,
and for high beating of the pans. From ordinary and docile ores 80
per cent. of the assay can in some cases be obtained readily, without
use of chemicals, by enforcing all the small mechanical details, such as
those I have referred to, and by keeping the quicksilver in perfect order.
The additional percentage obtained, running up to 95 per cent. and over,
which I myself have frequently obtained, on gold and silver ores, is only
to be gained by the use of chemicals.
The most important point in the process is to keep the quicksilver
always bright, clean~ active, and in good order. In workint:?; an ore that
fouls the quicksHver, if it is not practicable to keep the quicksilver clean
in the pan, it should be at least put in perfect order before it is again
used for another charge. In such cases it is important to keep the pan
as free from quicksilver as possible during the first part of the process.
For cleaning quicksilver, sodium amalgam, caustic potash, dilute acid::;,
cyanide of potassium, &c., are used. Even in working docile ores it is
well to keep a cleaning-mixture on the quicksilver under the strainers.
The consumption of iron in the pans is about 10 pounds per ton of
ore; but this, I think, can be diminished, without loss of efficiency in
grinding. From the pan, the charge is drawn into the settler.
5.

THE RESULTS OBTAINED IN SE'l'TLERS, AGITATORS, AND CONCENTRA'.rORS.

On drawing the charge, the greater part of the quicksilver runs quickly
into the bowl or reservoir. of quicksilver in the bottom of the ~ettler,
whence it flows out, free from sand, through a siphon, into a kettle outside. It is preferable to fill the settler, when the charge is drawn,
with water falling as a rain, and, when the settler is full, to let nothing
run out, but turn off the water and run the stirring-arms in the charge
for an hour. This collects the floured quicksilver somewhat, and settles
it. Then turn on plenty of water, and let the settler discharge through
the top plug-hole as long as possible. The operation Rhould be so timed
as to reach the bottom hole of each individual settler only just in time
to receive the next charge. The settler will ne,Ter choke with heavy
sand if the pan has ground well and .the driving-belt is in good shape.
In the settler accumulate some coarse sand, some unreduced sulphurets,
amalgam, quicksilver, and iron from the pans; and once a week the
settler should be cleaned out, and the concentration reworl\:ed in the
pans.
A good supply of water should be kept constantly running in the
agitators. Here there will be found some coarse sand containing a
little quicksilver, amalgam, sulphurets, and considerable iron; but the
saving is very small. The floors throughout the mill should be kept
clean, and the whole mi11 as neat and free from dirt as possible; no loose
quicksilver should be found in the floors, on the tables, or anywhere; all
drains should lead into the agitators; and the quicksilver floor, unless
the weather be too cold, should be washed with a hose every day.
Except on ores containing a large proportion of heavy sulphurets, or
containing much slime that coats quicksilver, I haye found but little
benefit in concentrators applied to tailings from the pans. In ordinary
cases, they collect little except iron from the pans and coarse sand. The
pans grind so fine that the precious metal left in the tailings is very dif~
ficult to concentrate after leaving the agitators-provided the ore has
'been well worked. It is necessary to have a regular supply to the con-
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centrator; and this may be effected with siphons of 1~-incb and 2-inch
pipe. I have found Hungerford's concentrators very good for slimes and
slimy ores, since the shaking collects the floured and slime-coated quicksilver very well.
After leaving the concentrators, the tailings were ruu, in the Owyhee
:Mill, over a double set of blanket sluices, 250 feet long; but it was
found that on tbe ores then worked, the saving did not pay for the labor
employed in frequent washing; and at last the blankets were worked
only about once a week.
6. THE STRAINING OF QUICICSIL VER, CLEANING OF AMALGAM, .AND
RETORTING.

The quicksilver collected in kettles outside the settler is strained
through canvas sacks, the amaJgam collected is cleaned from small
mechanical impurities iu a cleaning pan, then re-strained and retorted
in an iron retort, beneath which fire is kept up for eight to twelve hours.
The distilled quicksil\er is condensed by a sleeve, around the escape
pipe, filled with water. After cooling, the retort is opened and the bullion is taken out and delivered to the assayer.
The retort is a source of considerable expense in milling. My experience leads me to prefer a cylindrical retort of cast iron, weighing about
1,200 pounds and 14 inches by 48 incl:)es inside dimensions. This style
has various external shapes, doors, &c. The main trouble in retorting.
is fhis: with a long-continued bright cherry-red beat at the last, almost
but not· quite all of the quicksilver can he volatilized. The sublimation
of the last 1 or li per cent. cannot be effected without heating the retort
ftill part of the bullion is melted, which requires a white heat. At this
temperature the iron loses its tenacit.v, becomes spongy and r9tten, and
easily changes its shape. In a short time, under this treatment the retort
becomes distorted, even if turned around frequently, and after a time it
bursts, frequently volatilizing up the chimney 200 pounds of quicksilver.
Three or four such experiences a year are rather expensive. I have made
many experiments, such as retorting in vacuum, firing twenty-four hours
at a moderate heat, &c., but finally concluded to brace the retort a~ welL
as possible, never heat it above cherry-red, and submit to the loss of one
per cent. of quicksilver for the present. In one's own assay-office I
think it can subsequently be saved uuriug melting, by a condensingchamber in the stack or chinmey.
Even at a cherry-red heat, however, the retort gradually gets out of
shape, and once out of shape it soon bursts or cracks. To preserve the
original shape as long as possible, I found it advantageous to hang the
retort on four slings. Eaeb of t.h ese is a semicircular cast-iron brace, on
which the retort rests. "\Vrought-iron rods, so attached that they can be
renewed if burned out, are fastened to the cast-iron braces, one on each
side of each brace. These rods pass through the brick-work, and
through flat bars of iron on top, and have, above all, loosely fitting nuts.
Of the flat bars on the top of the brick-work, four pass across over the
retort on top of the brick-work, and two lie lengthwise,· one on each
side, and thus tho retort is bung on four braces, attached to one common
support. If it becomes bulged at all, the sling nearest the distorted
place may be raised by means of the nuts, and in the next heat the
retort will resume its proper shape. In this way, and by a careful and
moderate beat, I was able to make retorts last one and a half years in
constant use.
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THE SAVING OF SLIMES AND SUBSEQUENT 'I.'REATMENT.

By slimes or slums I do not mean to include any slimes whate\er from
the pan-tailings. If tbe ore has been properly anti exhaustively worked,
there is not left in any part of the tailings from the pans any gold or silver that can be recovered by working these tailings, nnless they be roasted, or exposed to action of air and moisture for mauy years. The slimes
here spoken of have never come in contact with quicksilver. and have
never been worked at all; the.v are carried off' mechanically by the waste
water that leaves the last tank below the battery; and they assay, as a
rule, about 60 per cent. as much as tlJe ore. Generally the assay-buttons
from the slimes are worth much less per ounce than from the ore, i. e.,
they contain proportionally less gold. The percentage of slums ntries
with the amount of clay, and also depends much on the quantity of "·ater
used, and the method of settling. In hard ores, wit.h careful settling,
the slimes amount to 2 or 3 per cent. of the weight of tlle ore. The gold
in the slimes is. very Jig·ht and flat; the silver occurs largely in refractory sulphurets, and also in a very finely divided state. The slimes
from ore worth $1G a ton or upward may be worked with profit. In
one's own mill, working one's own ore, it would be economical to raise
to a supply -tank above the battery all the water escaping from the tankR,
and let it pass again, with the additional water necessar,\·, through the•
battery. Thus there would be uo loss in slimes, as none would leave the
mill. But frequently such a change cannot he made in an old mill. In
such cases it is necessary to build slime-yards outside the mill. I built
my first one in the summer of 1868, after studying a year on the best
way to save the slimes; and subsequently I added others, constituting
a series, in each of which in succession all the battery-water settled
before finally escaping. By means of a bull-wheel, rope, car, and railroad, the slimes were delivered, when they were to be worked, directly
to the pans. The richest of the slimes settled in the first yard, since
none of them bad ever been in contact with quicksilver or worked in
any way, and they were kept entirely separate from the pan-tailings.
Working these slimes by themselves, it is difficult to obtain over 60 per
cent. of the assay-value, even when large amounts of chemicals are used.
Moreover, the loss of quicksilver is very large. But by mixing ore and
slimes in equal proportions, more "body" can be given to the pulp, and
in this way I obtained almost as high a perceuta.ge as on ordinary ore,
and saved much of the quicksih·er that wonld have been lost. The·gain
was S() decided tlutt, not havmg a mine, I bought ore to mix with the
slimes.
8. 'l'HE LOSS OF QUICKSILVER.

Every piece of wood that has come in contact with quicksilver, the
canvas straining-sal:ks, the worn-out pan-shoes aud dies, even after careful washing and breaking, the thoroughly washed and shaken quicksih·er-flasks, the used-up kettles and dippers, the floors, &c., all have
quicksilver sticl\ing to tl..tern; t,he men carry quicksilver on their boots
and clothes, and it is fouud scattered in very small quantities outside of
the milL It goes everywhere. Drop a globule on the tloor, you camwt
entirely recover it. Climb up 40 or 50 feet to the cross-timbers in the
top of the mill, collect some of the dust on top of the timbers, examine
it with a glass or wash it, and you will find qnicksilver. Some is lost
every time crude bullion is melted. Ever,y pound of quicksilver is
handled probably forty times a day, anfl e'i·ery time there is a little loss.
(Quicksilver should be handled as much as possible mechauically, l>e-
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ing raised by steam in pipes or some other arrangement.) Quicksil-ver
not covered with water or other liquid evaporates in the air. These
losses can only be prevented partially by the greatest cleanliness and
care.
Again, quicksilver charged with copper readily becomes coated with
small particles of iron. In the pulp, it is readily coated by iron pyrites,
grease, slimes, &c., or reduced to great ~fineness by grinding. In these
' "floured '7 and coated conditions much of it will float away and be lost,
unless means are employed to collect it. I have found c~'anicle of potassium very effectual for this purpose. Thorough settling also collects a
good deal. Ores containing much talc likewise act unfavorably on quicksilver. As soon as quicksilver is fouled, and becomes sluggish, it not
only loses to a large extent its amalgamating power, but also is easily
cut up and floured.
In addition to the sources of mechanical loss above mentioned, much
of the quicksilver is lost chemically. The water from the settlers, if
filtered and concentrated, will show quicksilver present in solution.
Sulphate of copper in solution is decomposed by qui<:ksilver, some of
the quicksil\""er becoming sulphate of mercury, while the precipitated
copper forms a copper amalgam with the remaining quicksilver. Chloride of silver also can be decomposed by quicksilver, chloride of mercury
being formed. If binoxide of manganese is present in the ore, it occasions a heavy loss of quicksilver, also, as I believe, by chemical action.
And I might mention other chemical reactions, causing loss of quicksil-ver. Hence the importance of ·keeping the pan as clean as possible
of quicksilver in the first half of the period of working the charge. The
grinding in the first half will not cut up and flour the quicksilver; the
chemicals can act on the ore and not on the quicksilver; and the silverminerals will be reduced by the chemicals, instead of having the expensive quicksilver consumed by reducing some of the minerals or combinations. By observing this simple rule, by using chemicals for saving
quicksilver at the end of the charge, a.ncl by subsequent careful settling,
I have found it possible to diminish very much the loss of quicksilver
that would otherwise occur.
In conclusion, I have only to say, that, in my opinion, even base and
refraetory ores can frequently be worked more profitably by this process
than by the vastly more expensive methods of dry crushing, roasting,
smelting; &c.
Much of the credit to be given for many points brought forward in
this paper is due to lVJ:r. William F. Carter, mechanical engineer, who
has worked with me constantly for several years past.

1

CHAPTER XIII.
SMELTING IN PARK COUNTY, COLOHADO.
The following account of the operations of the Mount Lincoln Smelting-vVorks, at Dudley, Col., was prepared by Edward D. Peters,jr.,
mining engineer, the manager of the works, to be presented as a_proi fessional paper to the American Institute of Mining Engineers. With
the author's permission, I introduce it here, in pursuance of tbe plan explained in my introductory letter, of giving an accurate - -view of the
present state of American practice in the metallurgy of the precious
metals, as the only basis for just comparisons and future improvement.
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It is not pretendeu that the small establishment of Mr. Peters, the results
of which are here descril.Jed, constitute a model for imitation in all
n•spects. Several features of the processes employed are susceptible,
with tile aid of larger plant and capital, of improvement in the direction
of economy. I refer particularly to the number of operations and classifications, which is too small for the greatest metallurgical efficiency.
Lf>t. the reader compare this simple treatment with the complicated
manipulations at German works, described in another chapter, and it
will be seen that in one case the advantage of greater rapidity and simplicity is dearly purchased with tbe loss of precious metal and tbe production of useless waste material. Mr. Peters's main point is his comparison of the blast-furnace and reverberatory for the ores treated. Here
llis conclusions are both sounu and interesting, anu are not overthrown
by the imperfections of the general process incidental to rough work,
on a small scale, in a n&W country.
It frequently occurs in the establishment of reduction works in an entirely new and
untried .mining district that the metallurgist in charge finds considerable difficulty in
determining the process best adapted to the ores which be receives for treatment.
At the first glance it would seem easy enough to decide w bat. style of fnrnace is best
adapted for beneficiating any one class of minerals. If the ore possessed a quartzose
gangue, and was comparatively free from base metals, while salt could be obtained at a.
reasonable price, one would naturally resort to cblorollizing, roasting, and pan or barrel
amalgamation for the extraction of its silver contents. If galena or carbonate of leacl
was the prevailing mineral, and charcoal could be obtained at moderate figures, the
blast-furnace would beneficiate the ores most advantageously. But if, as is usually the
case in Colorado, the ores consisted of an intimate mixture of galena, zi11c-blende, copper
pyrite, and noble silver minerals, associated with an overwlw.hning mass c.f siliceous
heavy spar or limestone gangue, the common reverberatory furnace can be used to the
greatest advantage; and, although the product is only a copper matte, I do not hesitate to affirm that it can be treated, and the silver, gold, aml copper produced at nearly ·
the same price for which silver and lead cfl.n be separated. In Germany blast-furnaces
are frequently used for this same purpose, both for argentiferous anu non-argentife1·ous
copper-ores; but any one who will take the trouble to examine the statistics of smelting at Fahlun, the Oberharz, and other continental works of this description, will see
that the expenses are far too great and the production much too small to think of
employing this method in our mining· districts, where only the softest and most miserable kind of charcoal is obtainable.
I propose in this paper to give an accurate account of the expenses incu:rrecl at tbe
Mount Lincoln Smelting-Works in treating the same kinu of ore, and producing the
same end-product in both blast and reverberatory furnaces. I have taken for comparison a favorable campaign of the blast-furnace and a good average month~s running of
the 1·everberatory. In the blast-furnace estimate I have included the calcining and concentration of the matte produced during that campaign, as I always, when possible, concentrated the regulus made in each run at the end of the sa,me, without any stopping
or repairing of the furnace. It is proper that this expense should be included in the
estimate, as it required a concentration of the blast-furnace matte to bring it up to
the same value as the reverberatory raw matte.
I will mention that our average matte contained 1,100 ounces silver, 3 ounces gold,
anll 30 per cent. copper. The following analysis represents the ore that formed our
principal supply:

Ba 0, S03 . ----. ------ . ----- ------ ------ ------ - ·----- ------ ·---- · - ·---- 55 per cent.
;,
15
Ca 0, Si
COz.----.
.. .----.
------. _____________
. ---.- .. --- .... ___
--- ..
· ·--------Oz. - - - - -----• _- ___
_________
_____· ..
_. __ .·----_____ .- 20
"
"
Pb S .••.... - . - -. -- - - - - . - - • - . -- - - . - . - - - - - -- - - - - -• - - - - -- - - - - · • - - - · 5
zns
______ ---·-- --·--· ·----· ·----· ____ ., ________ ·--· ___________ _ 5 "
Total ___ .. __ .. ___ . _. __ ... _______ . ____ .... __ .. _. _.•. __ .• __ . 100
"
It will be seen that the sulphate of baryta formed the principal constituent of this
ore, and, in connection with the iron-ores used for fluxes, formed in tb~ blast-furnace a
much larger quantity of matte than was desirable. In the reverberatory, however,
the chemical reactions between baryta, pyrite, and silica are entirely different; very
much less matte is formed, and the concentration proceeds faster. I have no works to
which I can refer for a. complete explanation of these reactions, but suggest the following:
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2Ba0, S03+2SiOz+FeS= 2Ba0, Si02 +FeO, Si02 +3S0 2 •
One other great advantage that I can point out for the reverberatory is that much
less flux suffices than for the blast-furnace, as the slags are raked out through the
skimming-door, and can consequently vary very much in their composition without
interfering with the progress of smelting. In the blast-furnace, on the contrary, a
slight excess of silica will form long noses and perhaps wall accretions, and frequently
derange the running of the furnace for twenty-four hours.
But perhaps the most important point of all is that the reverberatory is fitted for
using raw fuel. Any smelter who bas been forced to burn his charcoal from the spruce
and fir of Utah and Colorado will fully appreciate this immense advantage. While
the two kinds of wood mentioned produce charcoal that is hardly better than carbonized sawdust, they form in their raw state a most admirable fuel, giving a long and
inten sely hot flame, and comparing favorably for this purpose with the oak and hickorv of the East.
But I will proceed at once to give the promised figures, and allow my hearers to
deduce their own conclusions therefrom. The blast-furnace used was 36 inches by 42
inches inside measurement, and 10 feet 6 inches from tuyeres to charge-bole. Six
tuyeres were used with 1! -inch·nozzle, aud a No.7 Sturtev~t blower supplied the blast.
I have reduc~d all time spoken of to shifts of twelve hours each.
ORE SMELTING IN BLAST-FURNACE.
30 DAYS OR 60 SHIFTS.
Bras que.
2 loads clay ........ _... . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . $6 00
60 bushels refuse coal...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 00
Stamping and mixing .............................................. 21 50
Total ..•••••.•........... __________ .. ___ ... _. _... ___ ... _......... .

$30 50

Packing and d1·ying.
3 men, 2 shifts, (packing) ........................................ .. 26 00
1 man, 3 shifts, (drying) .......................................... .. 12 00
Charcoal brands and wood ....................................... .. 7 50
120 red brick for front and labor ................................... . 4 40
Total ..••.....•.........................•.••...................••.

49 90

Fuel.
Filling up furnace, 200 bushels, 48 shifts smelting, averaging 4.5 tons
charge per shift, at 56 bushels per ton ............................ 12, 296
t extra for waste ........................................ .. ......... 4, 099
Bushels coal (at 15 cents) .................................... 16,395 2, 459 25

Labor.
1 smelter...... . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 00
1 helper ...... . ................................................... 4 00
1 charger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 00
1 coal-roller....................................................... 3 00
t blacksmith .......••........ ~ . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 1 25
48 shifts, at ......•.....•...............•.......................... 17 25

Blower.
! engineer ..•• .•..................................................

t ~f~~f~~g~t~i-~~: ·.~ ~ ~ ·. ~ ~: ~ ~:: -_: ~ ~ ~[::: ~ ~:: ~ ~ ~ ~:: :: ~ ~:: ~::: ::::::
! repairs, &c .............................•.......................•

828 00

3 75
2 40
45
37

48 shifts, at .........•..•••....................•................... 6 97
Crusher.
Running i time, reduced to 48 shifts :
t engineer.... . . . . . . . . . .. . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 1 25
t wood for engine.... . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . 80
t oil and lights.... . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 15·
t repairs, &c.... . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . .. . . . . . . . . . . . . . .
12
i repairs on crusher ...••.•.......· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
72
i man to feed .•••••....................................•.••....... 2 00

334 56

48 shifts, at .• _•••.• _. _•.•.••....•...••...................• , . . . . . . . .

241 92

5 04
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Fluxes.
1.8 tons roasted pyrites; at $14.3v ................................... $25 74
Scrap iron, lime, &c ... _.. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .
85

48 shifts, at . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .

2~

59 $1, 276 32

Losses.
3.7 tons slag, assaying 43 ounces silow ..• _•.......••..•............. 15 91

15 91

48 shifts, at ........... .
.~.lliscellaneous

763 68

expenses.

1man wheeling charges, half-time.
48 shifts, at $2...... . . . .......................•...... - ....... - .•........
Oil, lights, and candles .............................................. ~ ... .
~ office expenses .•............. _........................................ .
\V ear on tools, tuyeres, &c .............................................. .
During the above campaign there were produced 58.3 tons of regulus,
which was crushed, calcined, and smelted throngh with sandstone flux at
the end of the ore campaign and before the furnace was blown out. The
exp!jnses of matte concentration were as follows:
Breaking and transporting to crusher, (estimated) .....•...•...............
Crushing ......... _..... _........................•......................
Calcining, (5!; shifts, at $7.12) ........................................... .
Charcoal ............................................................... .
Labor ......... _........................................................ .
Blower .................... _............................. _............. .
Flux, (12tons sandstone, at $46.15) .................................... ..
Oil, lights, office, &c ..............•.••.............
r

•••••••••••••••••••••

96
61
333
68

00
00

24
62
412
517
181
78
49
162

00
50
90
44

3:3

00

1~

18
80
{)0

Blowing out and 1·epai1·ing.

4 men, 4 shifts, at an average of $4.40 ................................... .
Mason, 3 shifts, at $6 .................................................... .
Helper, 3 shifts, at $:3 ........................................... : ........ .
320 fire-brick, at $240 perM ............................................. .
1,100 pound~< fire-clay, at $60·per ton ..................................... .
Extra labor, cleaning up, &c ........................................... .

70 40
18 00
9 00

76 80
33 00
10 50

Gra.nd total .....•.•.•.........••.•...............• , • . . . • • . . . . . . . . . 8, 243 16
I have estimated no losses from the matte concentration, as the slag therefrom contained a large percentage of iron, and is used over with ores, forming a valuable flux.
The amount smelted per shift averaged 4.5 tons of charge, or 2.7 tons of ore, making
for 4t3 shifts a total of 129.6 tons of ore, costing to smelt into marketa.ble regulus $63.61
per ton. lf it had not been for the unfortunate occurrence of heavy spar in the ore,
the matte concentration could have been omitted, and the cost of smelting would have
been reduced to $52.16 per ton.
In August, H373, I built for the company a common reverberatory, which ran steadily
until January 25, of this year. It is now standing idle for want of ore. The hearth is
15 feet long, IJy 9-} feet wide, and accommodates about 2! tons of ore at a charge. As
the furnace requires a new hearth and extensive repairs only once in six to nine mouths,
I have charged the single month's running with one-sixth of this expense. In 30 da.ys,
or tiO shifts, the fnrnace loses on an average three shifts. The ores require no ca.lcining, and the matte produced is sufficiently rich for shipment. At present, however, I
am separa.ting it in the wet way with satisfa.ctory results, and at a very modera.te expense. 'l'he cost of smelting is given in detail below:
ORE-SMELTING IN THE REVERBERATORY.
30 DAYS OR 60 SIIIFTS.
1-6 expenses of pntting in hearth ........................................ .
Average repairs for 60 shifts ............................................ .

$41 00
29 50

Fnel.

4t cords wood per shift, at $3.50 ................................... . $14

87

57 shifts, at...... • • . . . • . . . . . . . . • . • . • • • . . • . • • • • . . • . . . . . • • . . . • . . . . . . 14 87
114 bushels charcoal, at 15 cents ................................... _...••.

847 60
17 10

8
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Labor.
1 smelter ...........................•.......................•..... $5 00
1 helper ...•..........•........................................... 4 00
1 fireman .........................................•.•............. 4 00
G7 shifts, at .. : . ...... ~ ..........•...............•....•.•.......... 13 00

Cmsher.
Same as for blast furnace .............•.. ·- .•..•..................•

5 04

57 shifts, at ...•......••....•...... . ....•.................•........

5 04

Fluxes.
0.6 ton pyrites, at $14.30 ......................................... ..
Lime, &c .........................•..............................

8 58

57 shifts, at ...............••..............................•.... . ..

8 88

$741 00

287 28

30
506 16

Lof!ses.

2.6 tons slag, assaying 7.5

ounce~

silver...... .. .. .. .. .. . .. .. .. • . . .. . 19 50

57 shifts, at ....................................................... 19 riO 1,111 50
Miscellaneous.
Wheeling charges ....................... -.- · ............................ .
Oil, lights, &c ...........................................................
t office expenses . . ................... . ............•.......•.............•
Wear ou rabbles, tools, &c ................ . ............•••...............

114 00

79 60
333 33
132 00

Regular 1·epairs.

300 pounds clay, 400 pounds quartz, 57 shifts, .at $3.35 ................... ..
1-6 blowing out and repairing .......................................... ..

190 95
57 00

Grand total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 4, 488 02
During this campaign of 57 working-shifts 'tbere were smelted 153.9 tons of ore, yielding 19.4 tons of very rich regulus. The actual cost of producing the same was $29.16
p er ton. ' This shows an enormous saving in the use of the reverberatory furnace, and
for several months the blast-furnace has lain idle, except when engaged in smelting
through small batches of lead ores.
I make no further comments on the subject, but simply re-ass.e rt that all the above
figures are from actual work, and can bo accepted as reliabll\

CHAPTER XIV.
LEAD AND SILVER SMELTING IN OHICAGO.
This chapter was prepared by Mr..Joseph L. Jernegan, mining engineer, late of the Chicago Works, for presentation to the American Institute of :M ining Engineers. I republish it from the columns of the
Engineering and Mining Journal of New York, the offif\ial organ of the
institute. It is specially interest~ng as furnishing an account of the
Balbach modification of the Parkes desilverization process, ·and thus
completing the information given in Chapter XV below.
In this paper I propose to give a short :;:tnd, as I must confess, a rather incomplete
description as regards many details, of the process used in Chicago, Ill., for the smelting of the argentiferous ores of the far West, and shall confine myself in this desceription principally to the process made use of at the Chicago Silver Smelting and Refining Company's Works, li:now:n as the Balbach process, as all the other smelting-works
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in that eity follow the same method, with the exception of one, which bas the Cordurie
process for the desilverizatiou of argentiferous lead. In all there are five silver smelting and refining works in and near the city of Chicago.
Tl1e Chicago Silver Smelting and Refining Company's Works are situated at the little
sta•ion of South Lynne, on the Chicago, Peoria and Saint Louis Railroad, about seven
miles south from Chicago.
The pla.nt at these works consists of one horizontal steam-engine, principally used for
running the ore-pnl verizer, one ore-pnl veri.,er, four reverbera,tory smelting-furnaces, connected IJy horizontal fines with a common chimney 85 feet high, three lead-softening furuaces, one so-called zinc or mixing furnace, one separating-fum ace or liquation-hearth,
one lea(l-refining fumace, three zinc-dis tillati0n retorts, oue Bnglish cupellation-furuace,
supplied with blast by a No. 3 Sturtevant blower, which is ruu by a small steam-engiue having a vertical tubular boiler, and an assay-office, in which there are two windfurnaces, of the ordinary construction, and also a small muftle-furnace. The assayoffice is supplied with all the necessary apparatus and reagents for fire-assaying.
There are also a superintendent's office, various store-rooms for coko and charcoal, and
for the preparation of fire-clay, &c. Recently a. small slag-hearth, (Krnmmofen,) with
one tuycre, bas been put up for the purpose of working over again such slag as assays
too high iu silver and lead to be thrown away, of whicll there are large amounts.
The principal ore worked, while I was in the employ of the company, was that of
the well-known Emma mine, in Uta.b, and also small quanities of Colorado ore. Tho
character of the Emma ore is well known to most members of the institute. It consists principally of ferruginous mixtures of carbonate and oxide of lead, oxide of iron,
a.ud antimony, with nodules of galena. A greater part of this ore re.c~ved at the works
looks exactly like ordinary saud. The ore is delivered to the works from the railroad
in !Jags, weigbing on au average 100 pounds each, which are piled up in stacks ready
lor smelting, the ore being already in a fine enough state (most of it too fine) to enter
the smelting-furnaces. I here give an analysis of t.he Emma ore taken from the report
of tbe Government Commissioner on Mines and Mining in the States ancl Territories
West of the Rocky Mountains for 1871. The sample taken was an averago one of 82
tons of first-class ore, and the analysis was made by James P. Merry, of S\Yansea.,
A]Jril, 1871.
Silica _____ . ____ •... __ • _. _______ •
Lead . ___ . _ . ____ . ________ .. __ .. _
Sulphur------·----··-····----··
A.ntiu1ony
·-·-·· .... .•
··--··
-·
Copper . __ .---·
_. ___________
__ . _•.
Zinc ______ ------·-·····-··-----·
Manganese·--··--·-------···-··
Iron . __ . ____ .. _____ .. ____ .. _.. _.
Sil Yer __ ..•• _. _•. _________ ..... _

40.90
34.14
2.37
2.27
0.83
2.92

Alumina ______ -----··---··......
Magnesia--·--·-----------··---_
Litne --···- --·· ---··· .....• ·-·· _
Carbonic acid ... ______ .•. _.. __ . _

0.35
0.25
0.72
1.50

0.15

Oxygen and water by difference __

90 42
9.5tl

3.54
0.48

Total .•.•.••••••••...... _.

100.00

SMELTING IN REVERBERATORY FURNACES.

Strange tD say, this ore is smelted in reverberatory furnaces, and when one comes
to consider the amount of silica (·ontained therein, viz: over 40 per cent., according to
the analysis just given, it must be immediately perceived t.bat this method is entirely
contrary to all metallurgical principles. Kerl, in his Hanclbzwh der Metallurgischen Hiittenkiindc, vol. ii., page 8U, says of the Vienne Schmel.zrnethode (Vienne smeUing process),
iu vogue in the Department of Poitou, a process of smelting pure galena ores t ba.t
contain about 5 per cent. silica, with metallic iron in reverberatory furnaces, tba~ "it
is adapted to pnre galena ores, poor in s1lver, that contaiu so much silica, (over 5 per
cent.), clay or silicates, that they cannot be worked in a reverberatory furnace in the
customary manner." "Rich argentiferous ores, or poor lead ores, having the abo\'e
gangue, can be more economically smelted in shaft furnaces." The Swansea Sih·er
Smelting and Refining Works, situated on Jefferson street, Chicago, where large qnantities of Emma and Flagstaff ores are smelted, seem to be coming to this conclusion,
as lately two new blast furnaces have been built and are now running, as I bear, with
good results; also the works of C. P. Luuton, Forty-second street, have just erected
one.
The smelt.ing charge is dumped on the floor before the reverberatory furnaces, and
there well mixed together. The furnace doors are then raised, aml two men with
shovels shovel the charge into the furnace as quickly as possible, after which the doors
are immediately closed, and the smelter then urges his fire to its utmost. Below is
given oue of the statements of furnace No. 1. It is a good average example of what
one of the furnaces puts through in i4 hours, although it is more often the case that
only tive charges are put through da.ily, whereas in this case we bave six. This example applies, of course, to a, furnace that is in good running order. Tllis schedule sbows
the number of charges put through in 24 hours, the number of the several charges,
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the pounds of ore, dross, and litharge, as well as the amount of different fluxes used
in each charge, the amount of bullion produced, and assay of silver of same, and several other items:

Revm·berato1·y fumace-daily stateme-nt, 1873.
Number.

Ores, &c.

Fluxes.

Time.

Bullion prodnced.
~d

Date.

<ti

.,.
Q

e

...q

F-1

Q

::I

--Oct.
Oct.
Oct.
Oct.
Oct.
Oct.

15 ..
15 ..
15 ..
15 ..
15 ..
15 ..

c5
~

1
1
1
1
1
1

d

8

s

C\l

308
309
310
311
312

~

1, 220
1, 030
1, 000
l, 025
1, o;:o ·
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Whether the analysis given above of the Emma ore would be accurate for the ore
smelted during the time I was in the employ of the company I cannot say: I presume it would agree very cloeely. I shall therefore make free use of it in what criticisms I may make upon the process.
It will be seen by the above statement that in twePty-four honrs 6,3tl0 pounds of
Emma ore+ 1,500 pounds of lead dross+ 646 pounds litharge were wOl'ked with 300
pounds limestone+ 300 pounds salt+ 900 pounds fluor-spar +900 pounds iron-borings, or
8,526 pounds of argentiferous lead-matter, with 2,400 pounds :finxes, equal togeth6r to
10,926 pounds, or about 5i tons. The amount of fluxes used is equal to a b on t 2t:l per
cent. of the ore, dross, and litharge. Pounds of argentiferous lead (bullion) produced
= 2,885 pounds, containing 365 Troy ounces of silver.
Now, say that this ore assayed 30 per cent. Pb., which is very low, as it generally
runs between 40 and 50 per cent., then theoretically there sbonld be produced from
these 6,380 prmnds of ore 1,914 pounds of lead, and as of the 1,500 pounds of dross
not quite aH is lead, we will say that 90 per cent. of it is lead; then, if none of it
were lost in its extraction, there should be produced from this amount 1,~50 pounds of
lead. Then we have 646 pounds of litharge, containing t.heoretica •ly abont 90 per
cent. Pb., whicll, if it were all extracted without loss, would make 581 pounds more of
lead. Now, 1,914 1,350 581 =J,845 pounds of lead, the theoretical amount to be produced, which is more than 2,885 pounds, the amount actually produced, by 960 pounds,
making a loss in this case of about 24 per cent. of the lead contained in the charge,
and it must also not be forgotten t,hat the percentage of lead contained in the ore has
been taken at a very low figure.
Where does this lead go? is now the qu~stion. My answer is: First, some of the ore
(it generally being in a sandy state) can be carried np the chimney by means of the
strong draught passing through the furnace; and the longer the time is before the ore
begins to agglomerate, the greater is the amount that can be lost in this manner;
second, by vola til ic:ation, as lead volatilizes at all temperatures above its .fusing-point,
(334° C.;) and, third, by forming with the slag a silicate of lead, and also by becoming
entangled in the same in a metallic state, it not having time to settle down to the
bottom of the pot into which it runs when the furnace is tapped, either on iccount of
the slag being cooled off too rapidly or because it is too pasty; or, in other words, is
not always a singulo-silicate. To remedy the first case, such ores as are in such a finelydivided state should be agglutinated with milk of ltme before entering the furnace;
for the second case, about all that can be done is to provide the furnaces with well-arranged condensation-chambers; and as for the third case, the best thing to be done
would be to smelt the ore in shaft-furnaces, instead of in reverberatory furnaces; but
even in making use of the reverberatory furnaces, the entanglement of the lead in the
slag could be prevented by forming a singulo-silicate and also by allowing the charge,
when tapped, to run into one large pot only, .instead of into three small oues, as is the
case at present;
By allowing the charge to run into one pot only, the slag would take more time to
cool off, and would thus give such lead as had become entangled in the slag more opportunity and time to settle to the bottom of the pot. I have at times seen parts of a
slag or lead-stone, as it is called in this case, literally fnll of metallic globules of lead,
from the size of a pea up to that of an egg. Such slag, of course, is put through the
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furnace again. What little matte is formeu is generally so intimately mixed with the
slag that one would not be able to say whether there were any or not.
I am sorry to say that the assay-value in silver of the ore "\\-Orked upon the particular day, as mac! e nse of alJove for an example of the charges put through a reverberatory furnace, bas slipped my memory, and I have no means of finding it out; consequent-ly, I have not lJeen able to follow up the silver in its passage tllrough the furnace
as I ha ve done wit.h t.lle lea<l. This is much to be re~retted. However, where me tallic
lead is fou1.1d in the slag, there must also be silver with it, aud this bas been proved by
numerous assays.
By looking at the analysis again, we find that the ore contains 3.37 per cent. of sulphur, and we will call the an'l mge 5 per cept. Five per cent. of 6,380 l)Ouuus of
ore = 319; and as 16 parts of snlplmr require 28 parts of iron, :n9 parts would require
558 of iron, which is less, by 342 pounds, tllan 900 pounds, t.heamount used; therefore,
according to the case supposed, 342 pounds of iron morl;} tllan is necessary is daily used
iu e:.ch of th13 furnaces, and as a pretty good price is paid for the iron-borings, as well
as for carting the same from the city to the works, t,his waste of material becomes a
source of COJJsidertible financial loss within a year's time, equal in this case to the cost
of 342 pounds of iron-borings mnltiplied by 365: the number of days in a year, which is
124,830 pounds=62.4 tons per fnmace. Another source of useless expenditure is tlw salt
used, which is supposed to act as a flux; but, as every metallurgist knows, it only rist>s
to the top ofthe charge and there remains. Every :tssa~·er oq.serves this every time be
makes a crucible assay of ore. Some claim that the salt is not used as a finx, but
merely serves the purpose of a covering or blanket to the molten charge, but then cinder, which is produced in large quantities at all metallurgical establishments, wonl<l
serve the same purpose, and, lJesides that, would cost nothing; at the same t.imeit would
not be influential in t.he volatilization of lead, as osalt uudoubtedly is, by forming a
chloride of that metal, which is very volatile.
A charge remains in tbe furnace for about the space of five hours, when the furnace
is in good condition and running order. 'rbe ma.nipulation is as follows, viz:
As soon as the charge has beeu shoveleil into the furnace through the sitle doors, it is
spread out evenly over the surface with an iron rabble, the furnace-doors arc then
closed, and the smelter urges his fire to its utmost, in order to melt down the charge
as quickly as possible. As soon as the charge bas become fluid, one of the furnacedoors is opened and the charge is rabbled, iu order to knock off all accretions of unfused wattm; that may be adllering to the siues anrl bottom of the hearth; the door is
tlleu again closeu. The tire-place is kept continually supplied with fuel. Tlle pr·ocess
is said to be finished wh en the slag is in a thiu fluid state. As soon as this period is
reached, the charge is again thoroughly rablJled, and about fifteen minutes afterward
tho furna ce is tapped, and the molten charge flows ont into a large cast-iron pot, from
which, when full, tlJe slag flows over into another pot of a smaller size at itt> s ide.
Tbcre is also a third pot by t.he side of tho second, in case the charge should be so
large as to :fill the first t\vo. Wllile the slag is still hot: an iron staple is suuk for
~bout two-thirds of its length into the same, and the slag is allowed to solidify around
It. When the slag bas become solid, it is lifted from the liquid lead in the bottom of
the pot by means of a book passed through the staple in tlle slag. The book is fastened
to au iron cllain, which runs over a pulley, and the slag is hoisted out of tile pot, placed
upon a two-wheeled wagon, aud carted to the dump. Here the block is broken open
witll a sledge-llammer, and it it coutains any visible particles of metallic lead, tlle
~·icb parts are separated from the rest for a s6cond treatment. The argentiferous lead
m the lJottom JO the pot isladled out into cast-iron mo!.ds.
Of the four reverlJeratory furnaces at the works in
~· • · · · · · · · · · · · · · • · · · · · · · · : South Lynne, only two are generally kept running at a
time, while the other two are in repair.
The fnruaces, when new, absorb much lead, :md leak
badly. At one time several tons of lead were melted out
from tbe 4eartb of one of the furuaces by building a
wood-fire underneath the hearth-plate.
The heart h of
the furnace rests upon au iron plate, which iu its turn is
supported lJy walls of masonry ruuning crosswise, of
which there nre five or six. Now, when a fumace has
fiuished its campaign, and is allowed to cool off for repairs, and is tllenheated up again for further work, this
iron plate is very apt to become warped. The plate, on
becommg warped, is apt to displace the fire-orick composing the hearth, aud in this manner the furnace
. . . . . . . . . . . . . . . . . . . . . . . . . . becomes leakv. They were tronlJled the same way at
- - - - - - - - - - - - - ' t!Je Swansea \vorks, and there the suverintendeut had
au iron pau made, into which the iron plate of the fnrnace was placed, it resting on
wrought-iron bart>, placed as shown in the accompanying sketch.

28

424

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

The continuous line represents the outer edge of the pan, and the dotted line the
furnace-plate; the other lines the iron bars upon which the plate rests in the pan.
After the pan has been placed upon the walls of masonry, the iron bars are put in
the pan in the order shown in the sketch, and immediately over the walls of masonry.
Upon these bars the furnace-plate is placed, and the hearth of the furnace built upon it
·with tire-brick. When the furnace is in work, it is kept continually supplied with
water, which keeps the iron plate at a constant low temperature, and iu this manner it is
kept from warping. The water in t.he pan evaporates quite rapidly, but is supplied
with fresh as fast as it goes off. Hearing that this arrangement worked very satisfactorily, it was tried with one of the furnaees at South Lynne, and it '"orked to our perfect satisfaction.
LEAD·SUFTE:NING.

As the silver-lead, or bullion, as it is generally called, from the reverberatory furnaces
is very hard, containing always a large percentage of antimony and other impurities,
it is first put through lead-softening or refining furnaces, before being treated with
zinc for the extraction of the silver.
The furnaces are small reverberatories, having working-doors on one side and a taphole opposite, below which there is au iron pot sunk into the floor of the building,
large euough to hold the cl..arge of lead which the furnace is able to put through at
one time. This pot stands over a fire-place, and the lt>ad can thus be kept in a molten
state as long as is required. There are three of these furnaces at Soutb Lynne.
With bullion produced from the Emma ore, a large qnantity of dross is formed in
softening it, and the time necessary for the operation depends~ of course, upon the
purity of the bullion. The manipulation is as follows:
After the requisite number of bars of lead have been placed upon the hearth of the
furnace by means of the charging iron, the fnrnace-door is closed, and the charge
slowly melted down. As soon as any dross forms on the surface of the bath, it is removed from the furnace with an iron rabble. The workmen are very apt to pull out
a large amount of lead in removing the dross by means of this very heavy implement,
and if, as at Freiberg, in Saxony, a piece of green wood were used, fastened on crosswise to a long iron rod, instead of the rabble, I think much less lead would be taken
out with the dross. When the lead bas become softened to the degree intended, the
furnace-man fires up for about fifteen minutes quite energetically; the furnace is then
tapped, and the lead flows out into the iron pot below. The surface of t,he lead is
then skimmed clear of any oxides that may have formed there, and it is then dipped
out into molds. The dross produced is sent back to the reverberatory furnaces for
reduction.
FIRST LIQUATION AND MIXING WITH ZINC.

Tbe zinc-furnace, as it is called in Chicago, is nothing more nor less than a liquationfurnace, used for liquating the bullion, in order to free it from such impurities as may
nl>t have been eliminated in its passage through the lead-softening furnace, previous to
its being mixed with zinc for the purpose of desilverization.
'fhe hearth of this furnace 'is formed by two iron plates, so placed together that they
form a trough, and the trough thus formed bas a slight inclination from the fire-bridge
toward the tap-bole in the front part of the furnace. Immediately in front of the taphole there is a short spout of cast iron, from which the lead slowly runs down into a
cast-iron pot sunk into the floor. This iron pot is provided with a fire-place, in order
to keep the lead in a fluid state. While the furnace is putting n. charge through, a
small fire is kept up by a few coals on the tap-hole spout, so that the lead will not congeal there. About 20 pigs of bullion compose a charge, and it requires between three
and four hours to rnn a charge properly through. 'fhe higher the temperature in the
fnrnace the quicker the charge is run through, of course, bnt then the liquated lmllion
is impnrer than when run. through more slowly. As lead fuses at :334° C., the temperature in the furnace should be kept as near this point as possible, in order to melt out
the lead only and leave its impurities on the hearth in the form of dross. The fire,
therefore, that is kept up, is a very low one, and the fire-door is generally left open.
The lead trickles slowly down the hearth toward the tap-hole, and from tlwre runs into
the heated pot below. 'fhe dross left on the hearth is removed when no more lead
melts out from it, and is sent back to the reverberatory furnaces for reduction. The
argentiferous lead now in the pot is mixed with abont ~ to 4 per cent. zinc, and
stirred continually with a perforateil ladle for about forty minutes, when it. is <lipped
ont into iron molds and sent to the separating-furnace.
Below are given a few
examples of what the furnace puts t.hrougb and brmgs out, and also the amount of
zinc mixed with the argentiferous lead tor the extraction of its silver:
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Date.

Time.
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P=l
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N

22
21
21
2l
21

2, 215
2, l70
1, 995
2, 070
2, 000

88
85
80
80
80

~

...rn

Remarks.

d

·;v

::l

--------------------------------1---------l----------- --------1------------October 25, 1873 ... ___ .. _..... __ ·--- .. _____ . 10. 45 a.m.
October 25, 1ti73 ...... ................ ... ... ~- 00 p.m.
October 25,1873 ...... ............ ....... ... 6. 00 p.m.
October25,1873 ............................ 8.45p.m.
October 26, J 873 . _..... __ ...... ___ . __ .. ____ . 12. 00 m.

22
22
21
21
21

Hussey bullion.
Do.
Emma bullion.
Do.
Do.

The above giYes the date and time when the charge enters tbe fnrnace, number of
bars composing the same, weight of bars, amount of zinc in pounds mix€1d with the
argentiferous lead, aud number of bars after ladling out. I regret that the amonnt of
dross produced by the bullion is not given, as generally no account was kept of it as
should have been.
At the Swansea Works sixty pounds of zinc are mixed with e"ery ton of argentiferous lead. Tbe above table sbows that mote than this is generally used at South
Lynne.
The bullion at tbe latter works does not, I believe, generally assay so high in silver
as that of the former, ·but I am inclmed to think that the refined lead sent away from
the works at South Lynne generally contains less silver per ton than that from the
Swansea, and the probable reason for it is in the larger proportion of zinc used at
South Lynne.
SECOND LIQUATION AND SEPARATION.

The second liquation or so-called separatio.n furnace are similar to the zinc furnace
in its construction, with the exception that the hearth of the separating-furnace has
not as great an incline from the fire-bridge toward the tap-bole as t,hat of the zinc-furnace. On the floor, immediately in front of the charging-door, there is an iron plate,
upon which the argentiferous ziuc dross is stirred about with a shovel after coming out
of the furnace, in order to somewhat decrease the size of the larger lumps before entering the zinc distillation-retorts. The manipulation of running the argentiferous lead
mixed with zinc through this furnace is about the same as with the zinc furnace, with
the exception that it must be done with much more care, and, at the same time, more
slowly, if a thorough separation Of the silver from the lead is to bfb obtained. As lea(l
fuses at 3:34° C., and zinc at 411° C., the utinost care must be given to the tire, so that
the temperat.ure in the furnace may be sufficient to melt out the lead only, and to leave
the argentiferous zinc dross remaining on the hearth with as little lead as possible.
The longer the process lasts, that is, the more time consumed in liquating the lead,
the less silver there will be found in the same, if, previous to its li<Juation, it has
been properly mixed and thoroughly stirreu with a sufficient amount of zinc. 'When
the charge had been properly manipulated it often happened that I was unable to find
a trace of silver in the desilverized lead by cnpelling one-third of an assay ton or 9.722
grammes. But, on the other hand, wheu poor zinc scrap had been used, instead of
good slab zinc, the desilverized lead would sometimes assay as high as 18 ounces to the
ton, even when the zinc had been well mixed with the lead and slowly liqnated.
This zinc scrap made use of for a short time was undoubtedly J..>nncipally composed of
iron .
. Below is a schedule in which are given the date and time of charge entering the furnace,
number of charge, number of bars composing the same, number of bars of desilverized
lead produced, weight of same, amount of silver per ton contained therein, and also
the quantity in pounds of argentiferous zinc dross produced. Charge No. 23 was in tho
furnace seven hours and ten minutes; charge No. 24, eight honrs auJ tllirty-four minutes; charge No. 25, six hours and sixteen minutes; charge No. 26, eight hours; and
charge No. ~7, nine hours aud thirty minutes.
SEPARATING-FURNACE.

""

0
-..c.i

Date.

Time.

October28, 187:l ......... _________ .... _.. __ . 6. 30 p, lll.
October :'!J, 1873. _____ . _. __ .. _. __ .. __ . __ . _.. 1.40 a.m.
Octob(•r 2!J, 1873. _. _... __ ........... ____ ... . 10. 14 a.m.
October 2!), 1873 .. __ .......... __ .. ______ . __ . 5. 30 p.m.
October 30, 1873 .. ____ .. ____ .... _.. __ .... _.. 1. 30 a.m.
October 30, 1873 ........ __ .... ____ .. _....... 10.00 a.m.
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1, 643
1, 5!H
1, 732
1, 630
1, 623
1, 764

Trace . ... .
Clear .....
2-5ounce ..
3-5 ounce ..
Trace .....
Clear .....

270
200

2:l9
220
181
169
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LEAD-REFINING.

Before following up the argentiferous zinc dross we will first finish with the clesilverizecllead, and then return to the former surject. After the desil veri zed lead bas
Leen ladled out of the pot belonging to the separating-furnace into iron molds, it is
sent to the lead-refining furnace for further treatment.
The lead-refining furnace is an ordinary reverberatory furuace with clJarging and
:fire doors on one side and tap-hole on the opposite. A charge consists of auout 25
bars, the bars averaging about 100 pounds in weight. Toe principal impurity to be
eliminated from the lead in its present state is zinc, if the other impurities, such as
antimony, arsenic, copper, iron, &c., have already Leen well removed during the processes of lead-softening and liquation, which took place previous to the bullion being
mixed with zinc. The charge remains in the furnace between three and four hours,
depending of course upon the quality of the lead. Formerly the lead produced at the
works in South Lynne bad a good reputation as fine soft lead, but of late the process
of refining has not been carried so far as formerly, as only lead adequate for pipe purposes was desired. Below is a statement for several days of what the furnace put
through with its production in marketable lead, also the elate and time of charge entering furnace, number of the charge, number of pigs of refined lead produced. and assay in silver per ton of the same. \Vhen the charge is finished, the lead is nllow·ed··to
flow into a cast-iron pot that is provided with a fire-place. Saw-dust is strewn over the
surface of the lead in the pot to prevent its oxiilizing. The lead is then ladled out into
iron molds having the impreas of the company's name on the bottom. \Vhen two or three
molds have been filled the oxide formed on the surface 0f the lead is smoothly scraped
off, in order to give the pigs a smooth and bright appearance. The metal having become cool it is dumped out of the molds, piled up, and is then ready for shipment.
LEAD-REFINING FURNACE •

.....0

~d

Date.

Time.

.o0.10£
...
Sal

~~

Assay .

"'...

::l.o
zo

P=!

47
48
49
50
51

25
26
26

~

---------------------------------------1----------l------------ ------------October22,1873 . . ---------------------··············· 12.30 p.m.
Octoher 23, 1873...... .. .. .. .. .. .. .. .. .. .. .. . .. .. .. . .. 9.00 a. m·.
October 25. 1873 ....... _.... . .. .. . .. .. . .. .. .. .. . . . . .. . 8.30 a. m.
October 25, 1873 ........... _.......................... 1.30 p.m.
October26,1873 ............. - ....................... . R.30 p.m.

25
2-!

33
31
31
33
36

2 ounces per ton.
Trace.
Clear.
Clear.
2 ounces per ton.

The molds into which the refined lead is ladled are smaller than the other molds in
use.
ZIXC DISTILLATION IN RETORTS.

\Ve will now return to the subject of the extraction of the silver from the argentiferous dross. This dross is principally composed of zinc, lead, and silver, and sometimes contains a considerable amount of antimony, if the bullion contains a large
amount of that metal which bas not been thoroughly eliminated during the process of
lead-softening an<lliquation. ·when the argentiferous zinc dross contains a large percentage of antimony, the process of <listillation is much retarded and tlHI retorts become worthless in a much shorter time than when the dross is free from that metal.
The retorts are matle of fire-cla,y and are placed in an inclined position within the
tilting retort-fnrnace invented by Mr. Faber dn Faur. The furnace is held together by
means of cast-iron buck-staves and wrought--iron rods. 'The general shape of the windfurnace is that of a hollow cube. The bottom is of wrought-iron bars, which constitute the fire-grate; the top is arched over, but in the center of the arch there is left a
square bole, which serves as the charging-hole for fuel. There is also an aperture in
the front side through which the nedc of the retort slightly projects. The space left
between the neck of the retort and the sides of this aperture is tightly stu1fed with
fire-clay. On the rear side, almost two-thirds of the way up from the bottom, there is
a small square bole c;onnecting with a short horizontal flue, that passes into an apertnre in the lower part of the chimney. At the works at South Lynne there arc three
of these retort wind-furnaces situated around the same chimney. They are all invertable by means of a simple piece of mechanism, consisting of the axle of the wind-furnace, supported on cast--iron feet, aml of a small cog-wheel attaehell to one end of the
axle, into which pla.ys a worm, which, on being turued by means of n.. han<l-wheel, revolves the furnace on its axle. By this means the retort and furnace can be turned
nearly upside down, thus emptying the retort of its contents. Coke is the fuel used.
When the retort--furnace is fille<l up to the top wit)l burning coke, the retort is com-
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pletel.v surrounded on all sides with live coals. The temperature existing within the
retort must be very high, as it is that of a white beat. I think it cannot be. doubted
bnt what it is sufficiently high to volatilize silver, especially as it will be more disposed
to volatilize in conjunction with the distilling zinc. Rome silver is also undoubtedly
carried off mechanically witll the zinc as it distils over. I regret very much that I am not
able to give any new facts relating to tllis important and interesting subject, as I bad
no opportunity of making experiments. The apparatus thus imperfectly described is
patented by Mr. Balbach, oJNewark, N.J., and also the zmc and separating furnaces
before spoken of.
The argentiferous zinc drose, after being mixed with small pieces of charcoal, is put
into the retorts with a scoop, as soon as the retort has become "-lnfficiently heated. The
retorts are filled full up to the neck, and as tbe distillation progresses more charcoal is
added to the contents of the retort from time to time, as deemed necessary. A.s soon as
the zinc begins to distil over, (known by the white fumes of zinc oxide that escape from
the mouth of the retort,) a hollow conical-shaped prolongation of tire-clay, called a nose,
is placed before the mouth of the retort, in order to condense as much metallic zinc as
possible. A.s fast as zinc condenses in the nose, it is removed with a small iron rod,
hooked at one end, by passing it into the orifice of the prolongation, by the retort-man.
The zinc fumes (zinc oxide) issuing from the end of the nose pass off into the atmosphere through a sheei-iron pipe, that passes through the roof of the building into the
open air. A. very small quantity of the oxide is saved, namely, that which accumulates
on the inside of the sheet-iron pipe. About 50 per cent. of the zinc is regained as
metallic zino, through its condensation in the noses .
.• The distillation is known to be progressing well, when there can be seen at the end
of the nose a sm'tl-11 flame Laving the characteristic pale-yellowish-green color of zinc,
when it burns to oxide, ~nd when accompanied with voluminous white clouds of zinc
oxide. The flame is mueh brighter and larger when the distillation is taking place in
a new retort, than in one which has been used for several times; the disengagement of
zinc fumes is also more energetic.
The retort-man must give his almost constant attention to the nose of the retort, and
see to it that the passage is kept continually free, for if it should be.come s-topped np
with condensed zinc, there would be danger of an explosion. More attention is required
to this point during the first part of the distillation than toward the latter, as it
is theu that the distillation is the most en~:~rgetic. When the zinc flame is no more
visible and zinc fumes are evolved in only small quantities, the nose is removed and
the retort left to itself until scarcely any more fumes are perceptible issuing from the
mouth of the same. When the process is finished, the furnace with its retort is so
inclined as to allow the contents of the retort to flow out into a small iron pot, held
and earried by two workmen. The rich argentiferous lead thus obtained is poured
from the pot into iron molds, making bars about lt feet lnng, 2 inches tbick, and about
3 inches wide at the top, and which are so light, that they can be placed upon the test
of the cupellation-furnace without injuring it. This retort-bullion assa.ys between
2,000 and 3,000 ounces in silver per ton of 2,000 pounds, depending, of course, on the
richness of the ore worked.
After the retort has been emptied of its contents, and well scraped out, it is turned
right side up again, and is ready, if in good condition, for another cllarge; if not, the
grate-oars must be taken out, the coke removed, ·and retort aml furnace allowed to
cool off, after which the old retort is taken out and a new one set in. After tlle furnace
has become cool, it takes but a short time to remove the old retort and replace it with
one that is new. The retorts used at South Lynne were generally unfit for further use
af,t;r having put through about nine or ten charges, they becoming after this so clogged.
on the interior with zinc oxi<le, and covered over on the outside with a thick crust of
slag, formed from the ash of the coke, that it became diillcult to heat them to
that degree in which zinc freely volatilizes. It is considered more economical, therefore, to do away with the retorts as soon as they become so worn that the process of
distillation woul<l be prolonged by their further use, and it is considered better to
economize in time than in retorts.
Below is given tlle number of the retort, date and time of charge en~ering same,
numuerof the charge, number of pounds of dross composing same, number of bars produce<l, weight of saine, and amount of metallic ziuc regained by condensation. The
alllount of oxide saved is not given, it being a very sn:all part of the whole evolved.
What little quantity is saved is sold.
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RETORT NCMBER

1.

.

c..;

..<:l

;::3

.....0

r:l-

<l5

Oil

«:

Date.

Time.

<.)

0

z
November 2,1873 ......................................
Nove mber 3, 1873 . ............. . ...... . ...... . .........
November4, 1873 . ...... . .................... ....... ..
NoYember5,1873 . ... . .. . ......... . ................... .

4.00
6.00
3.00
8.00

a.m.
p. m.
p.m.
p.m.

5
6
7
8

"0-

0

.,.;

0

~0

.
rT)

«:

.,.;
;S

;i

bll

'Q)

~

.;:1
':d

bnoo

<:; ..O

h-

<.)

1'1

~
N
A ~
- -- - - - - - - 299
319
320
245

36
36
36

:n

203
195
17!)

141

3-1
58
59
38

It will be perceived by the above statement that a charge com:ists of about 300
ponnds dross, and remains in t-he retort-charg-e No. 5, for about thirt-y-eight hours,
charge No. 6 for twenty-one hours, and charge No.7 for twenty-nine honrs; and the
average time in these three cases would consequently be 29-l hours.
The metallic zinc saved is used again for the desilverizatiou of the silver-lead.
At the silver smelting and refining works on Forty-second street, "belonging to C. P.
Lunt, I notice that they make use of the old retorts in condensing the zinc in the following manner: The retort is cut in half, the lower half being luted on to the retortfurnace immediately in front of the mouth of the retort. Through the bottom a small
hole is knocked, to allow the escape of the zinc fumes. ·whether more zinc is brought
to condensation in this manner than by the use of :fire-clay noses I am unable to state.
CUPELLATION.

The cnpellation furnace at the works at South Lynne is a small one, of the English
pattern, h aving one tuyere, supplied with olast oy a No. 3 Sturtevant blower. The
blower is run by a small steam-engine that has a vertical tuoular boiler. The furn.:tce
and engine are in a separate room, the floor of which, in front of the furnace, is covered with sheet-iron, so that all pieces of silver that may happen to fall on the floor
can easily oe swept up. The English style of cupellation-furnace is so generally well
known, that a description of the same will not be necessary.
The test is made of a blue limestone, bronght from Newark, N.J. It is ground and
sifted to the proper size, and then stamped into the iron test-frame. The center of the
test is scooped out somewhat in the shape of a horseshoe.
At each cupellation about 6 to 10 silver bricks are produced, weighing on an average
about 500 ounces each, and averaging 995 thousandths :fine, according to tests made at
the governmental assay-office in New York City.
I give here some assays made by myself, which show the amount of silver contained
in tho litharge at various stages of the cupellation, which in this case lasted for 18
hours. The samples were carefully taken from the litharge every hour, as it ran off
the test. These assays show that, as the cupellation nears its end, the greater is the
amount of silver dissolved in the litharge, or, in other words, the smaller the proportion of leacl to the silver present on the test the richer the litharge will assay in silver.
'l1 he assays also show that the amount of silver contained in the litharge depends upon
the skill with which the operation of cupellaLiou is conducted, for if it were otherwise
we should expect that the amount of silver hi the litharge woultl gradually increase
from the :first assay up to the last, and, as will oe perceived, this is in a manner so, but
the increase is not gradual; for example, the sample taken in the third hour assays
higher in silver than of t-hat taken in the fourth hour. There are several other like
cases, which will be found on inspection.
ASSAYS OF SAMPLES OF LITHARGE TAKEN EVERY IIOUR DURING THE CUPELLATION.

1st hour ......... __ . 9 oz.= 0.03 per cent. lOth hour. ___ . ____ • 21 o~.
11th hour. _____ ---· 45 oz.
2d hour ____ ---· .... lR oz.
12th hour ...... _. . . 19t oz.
3d hour .. - ......... 9 oz.
18th hour ______ .... 39 oz.
4th hour._. __ .. _.... 18 oz.
5th hour ____ ••.. ____ 18 oz.
14th hour ....... _.• 25t oz.
6th hour ____ .... ____ 12 oz.
15th hour·- ... _. ___ 36 oz.
7th hour._._ ... ____ . 15 oz.
16th hour ....... _.. 49t oz.
8th hour .. __ .... ___ . 15 oz.
17th hour ...... ___ . 88t oz. .
18th hour .......... 144 oz. = 0.5 per cent.
9th hour.-- .. _...... lOi oz.
I have had the test-bot.tom to assay as high as 149 ounces per ton in silver. This,
of course, as well as the litharge, goes back to the reverberatory furnaces for further
treatment.
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The silver bricks from the cupellation-furnace are melted over again in graphite
crucibles in the wind-furnaces of the laboratory, with addition of a little quartz-sand •
and bontx, which gives the silver a brighter appearance and also frees it from any
litharge that may be with it. It is then poured out into cast-iron molds, stamped,
and is then ready to be sent to the New York assay-office.
The sil\rer, in accordance with the Balbach process, must go through seven different
processes before it is ready for market, viz :
1st. Smelting and reduction in reverberatory or shaft furnaces; 2d. Softening of the
silver-lead; 3d. Liquation and mixing with zinc; 4th. Second liquatiou in separatingfurnace; 5th. Distillation of zinc in retorts; 6th. Cupellation of rich argeutiferous
lead; and 7th. Refining of silver in crucibles.
·

CHAPTER XV.
THE WYA:NDOTTE SMELTING AND REFINI~G WORKS.
The following account of the processes employed at Wyandotte,
Mich., in the treatment of the rich silver ores from Silver Islet mine, in
Lake Superior, was prepared by Mr. W. M. Courtis, mining engineer,
the manager of the works, and laid before the American Institute of
Mining Engineers. This chapter concludes the review of American
smelting-works, so far as I am able to give it this year. The student
of this and preceding Yolumes will finu almost every establishment of
importance in the United States thoroughly described. A few, which
have been omitted for various reasons, will be discussed next year, if the
necessary data can be obtained.
Several points in the following description deserve particular attention. I may mention especially the \ery interesting investigation condncted by Dr. Hahn with reference to tb.e solvent power of clifl:'erent
chloride solutions for the chloride of silYer. The results of this thorough
inquiry are striking, and may become highly important in the humid
metallurgy of silver. I give the paper as it was presented to the Institute.
Since many accounts of Silver Islet mine, iu Lake Superior, have already been published, it is supposed that the members of the Institute are familiar with tho location
and character of the mine. To many, however, a more detailed account of the ore
aud manner of treatment will, perhaps, not lH:l without interest.
The extraordinary richness of Silver Islet ores, and the difficulty of obtaining correct
assays, induced the company to erect smelting-works of it'S own. Accordingly, ground
was broken at Wyandotte, Mich., early iu the spring of 1871, and tho work was pressed
on with indnmitable energy by Capt. E. B. Ward, of Detroit, as president, and Mr.
Thomas MacFarl::me, the discoverer of Silver Islet, as superintendent of the works, so
that by July 1 the works were so far completed that smelting could bo commenced.
T!Je intention was to work western orPs with those from Lake Snperior, since tbe
latter contain but a small amonut of lead. Hence the capacity of the worl,_s is much
larger than is needed for the present yield of tlie mine. The plauned process for treatment was smelting with lead ores, desilverizing the lead by Balbach's process with
zinc, cupelling the rich lead, and refining the crude silver.
Since the supply of western orcs was uncertain, and prices and freights were high, a
sufficient supply couli not be obtained; and hitherto the works have been in operation
lmt a few months each year. Yet they have produced a very large amount of silver931,203 ounces iu fine silver up to September 1, 1873.
T!Je process has been smelting for rich lead at once, and cupelling and refining the
bullion. In addition has come: treatment of the matte to save the nickel; refining
the niekel matte; extracting the silver from the marketable nickel speiss; and treatment of the refuse too poor for smelting.
The works occupy three stone buildings, 150 feet long by 47 and 50 feet wide. The
first building contains the offices, laboratories, engine and uoiler, No.8 Root's blower,
No. 8 Blake's pnmp, crushing-room, with Blake's crusher, a~u two 30-inch mills,
Dodge's pan-amalgamator and settler, (used for experiments at'present.) The second

-430

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

building has the refining-room, with se-ven wind refining-furnaces; thecnpelling-room,
with two large English cupelling-furnaces; the bottom-room, where the tests are prepared; the smelting-room and charging-floors, with a block of four low blast-furnaces
(Krnmmofen) and two reverberatories; and a blacksmith's and carpenter's shop at the
end of the building. In connection with the blast-furnaces is a flue-chamber about
150 feet long and 4 feet square.
The third lmilding contains two cupelling-furnaces, and the plant for the zinc process, with the furnaces for refining 25 tons of bullion daily.
The low blast-furnaces, though perhaps not the most economical for general application, answer their purpose very satisfactorily, and have the advantage of being easily
regulated in case a charge should not work well, besides involving but small costs for
repairs. The former is a very important item in working ore of about 1,000 ounces.
Water-backs have been used, and lately water-blocks at the sides seem to show increased economy in the working of the furnace. These furnaces measure about 4 feet
from tuyere to top, 3 feet 3 inches.from front to back, 1 foot 9 inches wide at tuyere,
and a few inches wider at the mouth; from tuyere to sole, about 15 inches. The sole
inclines to the tapping-hole. One tuyere is generally used. At one time the height
of the furnace was changc:;d to 14 feet, and two tuyeres were used, but owing to want
of ore and other circum"ltances it was changed back, though the running was quite
successfuL A campaign in the usual furnace lasts four or five weeks, a(ter which it is
best to blow out and put in a new bottom. When brick sides are used, they are by
that time cut out so much that the furnace requires greatly increased care in working.
The bottom is made of brasque, composeJ of 3-5 coke and 2-5 fire-clay by measure. A
little more fire-clay is usually added in preparing it. The mixture is ground together
m the mill until it is as fine as flour. This makes a better Lottom than coarser material, as it does not take up the lead, and, if moistened just enough, will not crack.
At first the ore was separated into four classes: A l, containing between 2,000 and
4,000 ounces silver per ton, or 7 to 14 per cent.; II, 600 to 2,000 ounces, or 2 to 7 per
cent.; III., above 100 ounces, or 0.342i:l per cent.; and IIII, the waste of the mine,
averaging 40 ounces, or 0.14 ·per cent. The latter forms the larger part of the ore and
hereafter will be either concentrated or amalgamated, as may prove most economical.
At present only two classes are made: smelting ore, wl1ich averages between 900 and
1,000 ounces, and No. 4, or waste for the present.
The minerals observed in the ore or gangue are:
Native silver, filiform and massive.
Dolomite.
Cerargyrite, where the rock bas been de- Rhodochrosite.
composed.
Chalcopyrite (rare) crystallized.
Argentite crystallized.
P.vl.'ite crystallized.
Antimonial silver, (not determined.)
:Marcasite crystallized.
Niccol:.te.
Calcite crystallized.
Annabergite.
Graphite.
Galenite crystallized.
Quartz.
Sphalerite crystallized.
The presence of the following substances has been proved by tests: cobalt, in the
niccolite; gypsum, ·probably resulting from the decomposition of some sulplmrets. As
the vein runs under the water of the lake, ore is obtained that bas; been exposed to its
action, both from the vein and as bowlders. The gangue has become quite soft and is
usually stained green from the presence of the nickel. The niccolite is so intimately
mixed with native silver and sulphurets that it is impossible to say whether the pure
niccolite contains silver; but from the tests made it would see)n that it does not.
This country-rock is diorite in clay state, pieces of the former being inclosed in the
ore. The native silver is generally disseminated through tbe ore in more or less dendritic masses, the points of native silver forming nuclei for the deposit of niccolite and
sulphurets. Sometimes masses are found weighing several pounds. An analysis of a
piece of native silver covered with a white powder, gave the following results:
Treated with water it showed HCl, in solution; tben treated with acetic acid, it
showed C0 2 , HCl, CaO, MgO, AgO, FeO ; dissolved in cone. NOE, it left a brown powder of Fe2 , 0 3, which, treated with HCl, left a black powder, fr0m which NH 4 0. dissolved AgCl. The balance was AgS. 'rhe mass, therefore, cmt.tined more AgS than
appears in the following analysis, which shows the compositir~,: of the part insoluble
in water and acetic acid.

_:

·: :

~i~~-~-~-~-~
-~-~-~_~_:_~-~_~_:_:: _~_:_: _:_~ _~_:_~:~- ~_: ~ ~: ~ ~: .~::::::: 8:~~
Cu ___ •• __ . _______ • _. ____ . ____ • _____________ . __ . _- 0.04
Pb. ________ •. ____ • _.. ____ - . ___ • __ ------- _--- -. -- - 0.90
Ni and Co ___ . ______ • __ . ___________ . ___________ . __ 0.02
Sb and As ____ .• _. ____ • _••.•.• _. _ . ___ • ____ .. __ . _. _ 0.00
6.16, the balance being fine silver.
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The following are analyses of samples of ore prepared for smelting, and represent an
average of about thirteen tons for each sample.
ANAI,YSES 01? ORES.

I June '78.
AI.
IV June '71.
I May '72.
IV Jnne'71.
22.90
19.3~
16.94
CaO ...... 7.57
23.15
7.73
4.35
9.65
6.28
MgO. ---·- 6.94
AI~ 0 3----.
7.53
3.84
Fez o~ ---· 1.88
Pb ..... .. . 40.24
0.80
~
Cu ........
Zn ........ 2.27
0.1445
2.85
0.114
Ag .....•.• 8.30
0.64
1.03
s- -------. 3.36
36.13
3:3.78
27.20
30.50
Silicates ... 13.23
Sample A I contained Ni 2.53, Co 0.65, determined by blowpipe analysis, and As
6.85.
The average yield in fine silver of 389 tons, smelted in 1871 was 969.8 ounces per ton,
or ·3.~25 per cent.; in 1872 the average of 350 tons was 9ll.G ounces, or 3.12G per cent.
The yield on the assay w.,as for t.he two years 99.1fi per cent., being for the first year
about tJ7t per cent. and for the stcond over 100. This was partly due to the <lifficult.y
of getting a correct assay ; but mostly to the working up of mat.erialleft as waste the
fi~yM~
. .
As th ere are grains of metallic silver in the ore it is difficult to get correct samples.
To approximate as closely as possible, four samples are now made of each lot of 13 tons;
three assays are made from each sample, and the mean of the 12 assays is taken as correct for the lot.
The ores used for mixing have been pure galena, argentiferous galen as from Colorado,
and ores from Little Cottonwood, Utah, the latter being the most satisfactory. Colorado ores generally contain too much zinc to be used in large quantities with rich ores.
Only enough galena is used to furnish sufficient sulphur for a fluid matte.
The fluxes used are limestone and iron Cinder from rolling-mills, or iron blast-furnace
cinder, when a siliceous slag is required.

5

------

ANALYSES OF THE FLUXES.

Limestone.

CaO ....•• --·- ...... ---MgO . - .. -- -- .... -- . -- -~h 0 3.. -- .. ---- ------ ..
E ez 03 .. -- .. -- .. -- -- - - ..
Silicates .. __ ------ .. . . ..
COz and Hz 0 ..........

Mill-cinder.

Blast-furnace cinder.

75.06
25.49

28.25
1.18
9.04
5.G9
55.25

48.47
5. 03
( 0.67
~

1.72 Si0 2 ---43.41

-- . .

--.!

99.30.
100.55.
100.01
The iron cinder bas at 8° .3 C., the sp. gr. 4.293, hardness, 5i, fusibility 3, and formula.
5Fe0, 2Si0z.
Tbe blast-furnace·slag c.orresponds to the formula 7 (RO, Si02 )+Alz 0 3 , 3Si02.
Tbe fuel used in the low-blast furnaces bas been Hammondville and Connellsville
coke, and coke from t.he Detroit gas-works, trials being made with each. To obtain
the value of each, the amount of Silver Islet ore treated is alone taken into account,
so that the amount of coke used includes smelting all ores and flux, roasting matte,
refining, assaying, and loss in weight.
One ton Hammond ville coke treated ...... _.......• --·. __ ..... 0.83 tons ore.
One ton Connellsville coke treated ________________________ .. __ 1.27 tons ore.
One ton gas-works coke treated .. ___ ... -- ·- - ........... _.. __ . _ 1.20 tons ore.
llammondville.

Connellsville.

Gas.

Utah coke.

Ashes .... _____ .. 15.82
12.93
7.93
9.7
Carbon .. ____ ..... 74.6
81.1
G8.7
Carbon is determined by docimastic assay. The ashes contained by analysis:
Connellsville (1)

!f: 8;: ~ ~:: ~::: ~:::: :~ ~::: ::: ~: ~:::::: ~ ~:::::: ~:::: ~ ~ ~;:I~

GaR.

i~:M

Utah coke.

}

59.26
3.98
5.34
CaO ------------------------------ --------·--------- 6.95
1.25
1.74
J\1g0 -------- .. ·---------- ---------- ---------------- 1.91
51.07
31.37
Si02 ------------- ---· ____________ ... ______ ...... __ .. 44.64
The first contained 2.23 sulphur, and needs a correction for oxygen.
The ore and flux are made up into charges of about G tons, each charge intended for
twenty-fonr bours. Two and a half tons of Silver Islet ore rtrc called a unit, and tbe
proper amount of lead-ore and fluxes is estimated on this basis. The amount of lead
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in each charge is so arranged that one pound of the silver-lead (we1·k blei) produced
will contain one ounce of silver, or between 6 an<l7 per cent. silver.
The fluxes are added in proper proportion to produce a basic slag, in which iron predominates; and when the ore is running siliceous, enough lime is supplitd to keep tbe
specific gravity of the slag so low that t.he matte can separate perfectly. About 10
per cent. of slag from tlle same furnace is added,_partly to use up any rich &lag, but
especially to make the charge more fusible. Old tests, refining-ashes, sweepings, &c.,
are added in small amounts, in proportion to tbe production, that there may be no
accumulation of silver in unnecessary products. Roasted matte, as well as iron-cinder,
is used to make a fluid slag and throw down the lead from the galena. Experience
shows that a mixture of both in a charge gives better results and a cleaner slag than
either alone. The largest amount of Silver Islet ore put through in twenty-four hours
is 2.7 tons to a furnace; the average is about 2 tons, on account of lead-ores being
used instead of litharge.
PRODUCTS.

Sil1Je1·-lead, conta.ining 6 to 8 per cent. of silver, which is cupelled.
Matte.-Enough sulphuret is given to each charge to keep the matte fluid, and preYent
the formation of sows. As the ore bas but little sulphur, western ores are used, and
the matte is only partially roasted. To baye the furnace work well, a cake of matte
at least 2 inches shoulU be produced with each tapping. If iron-slag is used alone, the
matte becomes thick aud incloses shots of lead, which makes the assay very high, and
consequently, the loss greater.
The matte is roasted in heaps and used over again until the resulting matte contains
so much nickel that it can be worked for speiss in the reverbPratory furnace. During
the roasting there is a partial sweating out of the speiss contained in the matte, so
that tbe lumps that are melted together contain a larger percentage of uickel than
that better roasted. These are, therefore, sorted out to he treated in the speiss process.
The poorest matte, containing 0.28 per cent. silver, was produced when working Utah
ores, which were also f::worable to the concentration of the nickel. The following
analyses of matte show the increase of nickel as it was worked. The copper and a.
trace of golu that is found in some of the products come mostly from western ores.
ANALYSES OF MATTES.

1.

2.

Ni, Co, Zn _--- ___ .- .... _----.- .• -. --.- __ •.. _... _.---.----.

1.57
8.17

Cu. _____ ·-----------·--··----·----·-------···---·-·-·--··
Ag . - - - - .. - - - -- . - - - - .. - - -- .. - - - - .. - - ..... - - -. - . - ... - ... - - .

0

7.32
9.66
0
0.5044
11.48
2.38

Po·----·------·----·-----·---- .... ·----··----·-----------

s. _____ ·--------- -----·-----------·----··----·-----·-----

0.5954
16.83

3.
10.44
:3.75
0.89
0.8G2
17.55

trac~
Sb. __ -- .. ----- ----- .. ---- .. -.- •.. -- ... _- ---- ... ----- . -----. As _. _.. ___ ____ . _- . __ .• - - - . - - - - ••• ~ .. - - - .. - - - - . - - - - - .. - - - - .
4.1tl
Slag ...•.... __ • _ . __ . _.. __ • _______ . _____ .. _____ . __ . _.. ____ _
4.75
Fe. ____ . __ .. _____ ... _____ .. _-- . ___ -.. _---. - . ---- .. ---.- - _. 72.83
6S.65
57.[!)
Sp. Gr.·----· ____ ··----·-_--·---.-----·· .. ___ ., ______ ·---·. 6.0672 6.1086
Temp .. ___ ._ . ___ . _ . ____ . ___ - _.. --- ----- ... --- .. ----- .. -.-.. 17°BC
1}:)0 3C
No.3 was matte produced in a high furnace. The amount of iron in each analysis
is given by differenee-not. directly determined.
Flue-dust collects in the chambers to the amount of about t per cent. of the material
tmelted. The largest and richest part settles in the ilrst chamber, tha.t from the chimney containing less than one third as much as the first chamber.
Jt. is mixed with lime-water to a paste, dried, brokeu up, and smelted on the charges.
The following aro analyses of dust:

CaO.----· ·----· ---· ·----- ·---·· ··---· ----·· ···-·· ···-·· ·-·--· ··-···
l\1g 0 .. - . - . - .... - - - ... - - --. --- - --.- ---. -.- .. ----- .• ---- --- - .. - . - • --.

~::8~} :::: ::::~~~::~ :~~::: :::::::::: ~::: :::::::::::::::: ::::~~::::

1. '
8.74
3.66

14.43
NiO ... __ .. __ - .. -----. ---- --- .. --- .. -- ---. -- . --- .. ---- .• --- .. -.--. -- 0. 08 ~

~~g: ~:::: :::::: :::: ·::::: ~ ~::::::: ·.:::::::::::::::::-.::::: ·.::: ·_:::: g:~~ s

PbO. ____ - . - __ - .. ----- . --- ... ----- .. ---. ------ . --- .. -.--- .. --- .. - -. 19.91
Ag.----· ·----· ·----· ·----- ---· ···--· ---· ...... --·· --·- --···---- ---· 0.2tl6
So3 . ____ • ___ •• ___ •••• - ••• ----- • - . - . _ •• --- ••• ---- -- ••• - ••• --- •••• - . - . 9.30
Si02 • _. __ •• __ . - •• - •• - •• ---- •• --- •• ----- •• - - - - . --- ••• -- ••••• -- ••• -. - 16.11

~I~o

2.
G.62
0

18.G4

trace
23.77
0.292
!j,tlfi
13.06

} :: :::: ::: ::: :::::: :::::: :::::: :::: :::: :::: ::::::::: ·: :::::::: 1. 28

3.7G

Iusoluble, (coke, &c.) ...... ·-··-···-·-··-·--···-·-··----···--····-- 19.13

22.14

9H.25

97.03
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Slag.-This is thrown away, except what is wanted for flux, or what is too rich in
silver to be rejected.
The assay is generally less than 5 ounces in silver, and sometimes less than 1, while
the lead contained is usually less than 1 per cent. If the charges are put np so that
the slag will be very poor in silver1 the loss in labor and fuel more than balances the
saving in silver.
ANALYSES OF SLAG.

caa ·______ ........ ---------------- .•..•.....

1.

2.
15.88
3.39
9.56
33.80

3.
24.99
2.46
3.34
28.25

4.

5.

MgO - ... - . - - - . - -. -..•• - - . - • - - - - . - .....• --- Al2 03-- -- - - - - - - -- - • - - --- . - - - ••. - - --- - - . - - -- FeO . - -- . - -- - - -- -- - - - - - - - - - --- -- - --- - - · - - -- ·
PbO ... - . - . - - - . - - - . . • • • • . • . • • . . ..••.. - - - - - Ag- -- -- - - -- -. - - . - -.-. -- - --. - • --- •. - - - . - - -- . 0.017
Sio2 _ •••• __ • __ ••••••••• _ ••• ____ • __ •• _ ••• ____ _ 33.77

0.026
37.134

0.007
1.46

21.43
17J)2
4.92
8.04
1.59
1.78
16.14 39.36
1.84
0.81
0.023 0.02
48.00 34.425

99.89

99.97

100.61

97.06 9tl.84

10.77
1.97
2.25L
41.11

Formula for (1) 13 RO, 5 Si02+ :Al2 03 2Si02 Low furnace.
Formula for (2) 14 (2RO, Si02 ) + 3 (Ab 03 2 SiOz) Low furnace.
Formula for (3) specific gravity, 3,205 at 17° .8 C.
Formula for ( 4) 7 (12RO llSi02) + 2 (Alz 03 2Si03) High furnace.
Formula for (5) Ore smelting in reverberatory, specific gravity, 3. 733 at 64° F.
No.1 was very fluid; but the charge did not work as fast as No.3, with not so fluid
a slag.
Bricks.-Tbese are divided into two classes, those rich enough to be smelted on
the charges, and those that are too poor. When the furnaces are blown out, t.he brick
linings are partly smelted and heavy with lead. Those away from contact with the
inside of the furnace are more or less impregnated with lead and silver. The latter is
often found filling little cavities, crystallized in octobedrons and nearly pure.
Dressing would be the best way of treating this material, but amalgamation has
been used, although a large part of the lead is lost, which also causes the loss of gui43ksilver to be very heavy.
CUPELLATION OF SILVER-LEAD.

The furnaces are English, with blast below the fire-grate, and on lead bath; the fuel
used is Briar Hill soft coal. The tests are made of ground limestone and fire-clay, in
the proportion of 3 to 1, stamped into the ring while moist. When full, the tests hold
about 650 pounds of silver; but the cupellation ends when there is about 500 pounds,
lasting three days, in which 3 to 4 tons of silver-lead have been cupelled, and consuming 1,:35() pounds coal per ton. The work done by the cupellers bas been improving
::;teadily, the litharge being poorer and a larger amount of lead being put through per
hour. As none of the workmen employed have had any previous experience in smelting, it bas not been without a great deal of attention that they have attained their
present skill. The old tests are broken up by hand to detach the buttons of silver;
the part saturated with lead is smelted on the charges, and the balance is mixed with
new material to make tests. One test will sometimes outlast two cupellations; but it
is safer to use new ones. The greater heat required at the end of the process is apt
to injure the bottom, so that flakes come off, thus making the material too thin for a
second cupellation.
ANALYSES OF CRUDE SILVER.

Fe ............•••...••.•...•....•••.••.•••....••.•.......••••.
Ni, Co ...... ---- ......•• ---- ....•...•.••.. ---------- ....••.•..
Cu .....•.....••..........••••...••...........................
Bi -----· ...... --·--- ---- ...................... ---- •..........•
Pb ...•.... --·· .•••.....•...•......•......................••.•
Au .........••....•••....................... _......••.....••. _
Sb ... : ....................................................... .
As .....................•••••.••.•...•...•.......••.......•....

1.
0.090
0.004
0.117
0.0058
1.090
0.0023
trace.
1.309

The balance is silver.

28M

2.
0.031
0.008
0.106
0.260
0.0015

0.407

•

MIN
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ANALYSES OF LITHARGE.

First part.

Fe2 03. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CuO .••••. .... .••••. .... •... .•.. •.•• •..• .... ......
Ag .. .... " • • . • • . . • . • . . . . .. . • . . . . . . . . . . • . . . . . . . . . . . . .

i~8: ~ ------------------ .... ------------ ---------

2.1:32
0.29
0.032
1.35
4.49

Average.

Last part.

0:66
0.36
0.072
0.62

1.24
1.41
1.314
0.44

1.71

4.40

The balance is oxide of lead,
'l'he litharge is used in the charges to supply lead. The crude silver is refined in
graphite crucibles and cast into bars weighing 450 ounces. The slag from refining
contains shots of silver, and is therefore melted down on the lead-bath in .the cupellingfurnace, the skimmings going to the blast-furnace.
The fineness of the bars is 999, and generally 999.5 thousandths, by United States
Mint assay.
In the refining slag, which is mostly silicate of lead, (sand being used in refining,)
the following metals have been found:

'IO~Sl10

(Ni, Co) 0 .......•.•.....•••.........•.......................••......•.. -...
·Cu 0 .............................................. _.. . . . . . . . . . . . . . . . . . . . . . .
Bi 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ••. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . •
Ag...... . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.sb04.--- -- .. ----- .... --- .. --.- -.-- ---- --.- ... - -- .. ---- -. ---- . - -. -. ---. --.. .
.As05. • • • . . . . . . . . . . . . . . . . • • . • . . . • • • • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .

'UO~ J

0.550
0.203
0.026
1.837
0.639
0.005
3.:t60

NICKEL AND COBALT.
·uo~

J

()J[.IOJ

Nickel and cobalt are found in all the products, especially in a green coating that
-covers the tests, and part of which seems to be a compound of nickel, similar to the
Kttpjer-glimmer found in Gaar-Kupjm·, containing antimony.
From the analyses of the mattes, it will be seen that the nickel contained in the ore
is collected in the matte, the percentage increasing each time the roasted matte goes
through the low furnace. When it reaches about 14 per cent,, the matte begins to take
the appearance of speiss. It is then smelted in the reverberatory, with screenings
from the roasting piles, which contain a good deal of arsenic, sulphuret lead-ores, and
siliceous chimney-slag, or other material, to take up the oxidized iron. The slag, containing some nickel, goes to the blast-furnace; the silver-lead is cupelled; the matte,
poor in nickel, is roasted ; and lastly the speiss, containing 25 per cent. of nickel and
cobalt, is reserved for further treatment.
The process for treating the speiss has not yet been fully decided upon. At present
it is melted on a lead-bath, which takes up about two-thirds of the silver. It is then
ground fine, roasted with salt, and the silver extracted wit,h a solution of CaCh. 'l'he
residue will be either sold in this state, or, if it proves more profitable, the nickel and
cobalt oxides will be extracted. At present, experiments are making to determine
which is best. The speiss tt,fter leaching shows but a few ounces of silver per ton,
and laboratory experiments show that when the proper roasting-furnaces are in use,
the loss of silver in residues will be very small. As there are several tons of nickel
now on hand in the different products, its value will form a considerable item in the
economical working of the ore.
H. C. Hahn, Ph. D., chemist at the works, to whom I am indebted for assistance in
preparing this article, and wbo made all the analyses of the different products, instituted the following experiments to determine the solubility of Ag(;l in different chlorides used cold. From the table it will be seen that CaCl2 is a much better solvent
than NaCl, commonly used in the Augustine process .
. At Tajowa, in Hungary, in 1868, a cold solution of salt was used, flowing continuously; and it was our purpose to imitate this process on a small scale, on account of
its simplicity. A solution of hyposulphite of soda of the same strength as that used
in the Patera process at Joachimsthal woulcl. dissolve about twice as much silver as
concentrated CaClz, but the latter is to be recommended, as it dissolves six times more
than salt, and can be used in the automatic process of Tajowa.
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Table of solubility of AgCl. in different chlo1·ides.

.s
Name.

KCl ......................... .
NaCl .......•................
NH4 Cl ..................... .
CaC1 2 •••••••••••••••• . •••••• •
M gCI 2 . . . . . . . . . . . . . . . . . . . . . . .
BaCl ........................ .
FeCI........................ .
Fe 2 Ul6 . . . . . . . . . . . . . . . . . . . . . . .
MnC12 . . . . . . . . . . . . . . . . . . . . . . . .
ZnCl ............ . ........... .
CuCI 2 ••••••••••••••••••••••••
PbC1 2 .

....................... .

24. 95
25.96
28.45
41.26
36.35
27.32
30.70
37.48
43.85
53.34
44. 48
0. 99

(a)

(b)
(b)
(b)

N a2 02 82 0 . -.. -..... - .•.... -·
Solution A ........ . ......... .
Solution B .............•..... .
Solution C ................... .
Solution D ................... .
Solution E ................... .

19°. ti
19° .6
24°. 5
24°.5
24°.5
24°.5

0. 0776
0. 1053
0. 3397
0. 5713
0. 5313
0. 0570
0. 1686
0. 0058
0. 1996
0. 0134
0. 0532
0.0

0. 0584
0. 0793
0. 2551
0. 4300
0. :l999
0. 0429
0.1269
0. 0044
0. 1499
0.0101
0. 0399

0. 0

0. 2160
0. 3555(d)
0. 5393
0. 2167
0. 2013

1. 1774
1. 2053
1. 0835
1. 4612
1. 3350
1. 3017
1. 4199
1. 4472
1. -fE51
1. 6005
1. 5726
1. 0094

19°.6
19°.6
30°
30°
30°
30°
20°
210.4
30°
30°
30°
30°

1. 2962
1. 3416
1. 3826
1. 3023
1. 3249

19°.6
19°.6
19°.6
19°.6
19°.6

0. 6688
0. 0956
0. 2764

0.6283
0. 5339
0. 0558
0.1802
0. 0064
0. 2226
0. 0162
0. 0627
0. 0
1. 191 (c)

(a) Saturated with UaS04 • (b) .Acid. (c) Of the same strength as that used in the Patera process at
Joachimsthal. (d) Basic reaction; and, therefore, did not dissolve much silver.

Analyses of solutions.

A.

B.

CaC1 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17.70
12.55
0. 22

33.74
3. 46

- - - - - - - - - - - - - - - - - - - - - - ___ _.__
MgCI 2 •••••••••••••••.••••••••••••••••••••.••••••••••••••••••
FeC1 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
F e 2Cl 6 ••••••••••••••••••••••••••••••••••••••••••••••••••••••
PbCI 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
MnC1 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
NiC1 2 ••••••• • •••••••••••••••• •••••••••••••• • ••••••••••••••••••

c.

D.

E.

_________
23.60
11.42

a

0. 41

2. 0715
0. 77
0. 02

(a) .Amounts not determined; made by dissolving the limestone, of which an analysis has been given.
B is also solution of limestone, and A and Care made from No. 4 ore. E is saturated with PbCI 2 •

The object of trying the compound solutions was to determine the possibility of using
some material that was at band.
A concentrated solution of limestone answers the -purpose very welL
Experiments have been made in amalgamating No.4 ore, over 30 tons having been
treated to get an average; and it is intended to continue the experiments to determine
whether the large loss in quicksilver i~ due to the machinery and process used, or results from the character of the ore.
The ore cannot be chloridized, on account of the large amount of lime it contains.
After roasting and cbloridizing, only 43 per cent. of the silver was produced, while an
average of 87 per cent. was obtained by raw amalgamation. The niccolite goes into
the amalgam, aud, on smelting, the sponge obtained is separated on top of the bullion
as a speiss, wbich contains about 4 per cent. of silver, 8 per cent. of nickel, and 3 per
cent. of cobalt.
The bullion is about 666 thousandths fine; or, if the black amalgam is separated ancl
melted alone, two grades are produced-one over .800 fine, au.d the o<ther .470. As the
total amount of metals in this class of ore is about 3 per cent., it is doubtful whether
dressing would save as high a percentage as can be got by amalgamation.
The Ruccessful working of the poor ores will give an impetus to mining on the North
Shore, and many miners that are now under a cloud on account of not finding "that
rich strike that would excel Silver Islet," will make their steady profits from the large
d~posits of low-grade ores, and may not unlikely be surprised at some lucky moment
by working into a rich pocket. It is not to be supposed that Silver Islet is something
unique, where there are so many good indications.
Were it not for the duties on lead-ores, the North Shore of Lake Superior could provide us with the proper mixture of ores containing gold, silver, lead, copper and nickel,
to make practicable the most economical treatment for the products of this rich but
poorly-developed region.
'

43 6

MINES .AND MINING WEST OF THE ROCKY MOUNTAINS.

Undoubtedly a more complete preparation of the ore at the m1nes is desirable, thereby saving at least 50 per cent. of the cost of smelting and 90 per cent. of waste. It
takes time and skill to put in motion the complicated machinery of a perfected mining
enterprise, su.ch as Gel'many has only just completed, and that, too, with her centuries
of experience and skilled rank and file, all well trained to their appointed tasks, from
the little boys that roll tamping clay for three farthings a day, to the august Berghauptma.n n who directs the pens of a thousand assistants, collecting, collating, and condensing the :Bgures and experiences of a large empire.

CHAPTER XVI .
THE SMELTING-WORKS OF THE HARZ.

"1

The object of this chapter* is to present, for purposes of comparison
with Amm·ican practice, the exact conditions and methods obtaining at
the present time in some of the best metallurgical establishments of the
Old V\'?orld, where the experience of centuries has led to the recognition of principles and the adoption of rules, a knowledge of which must
soOfeter or later become general among the practical metallurgists of this
country, if a permanent success is to be here achieved in this branch of
i\ndustry. Such a knowledge may be arrived at in the United States,
as it was reached abroad, by the slow and costly method of experiment;
or we may cut short the period of doubt and loss by an intelligent study
of the results already achieved. It is certainly not necessary that all
the problems of the past history of metallurgy should be worked out
again, merely becaus~ this is a new country; and it seems to me a matter of direct and weighty importance to our western smelting industry
to inquire in what respects the experience gained abroad may be made
useful to us. The chapters bearing on such subjects in the present report are intended chiefly for those who are engaged in the treatment
of western silver, lead, and copper ores ; and the works of the Harz,
which constitute the subject of the present chapter~ are particularly well
suited for the purpose in view, since they deal with ores in many cases
identical with those of Colorado, Utah, and Nevada. Indeed, large
quantities of American ores have been shipped for treatment to these
very works, and the fact that this can be done with profit speaks loudly
in favor of the superior system and economy which can thus overcome
the disadvantage of five thousand miles of transportation. The simple
but thorough and detailed description of the processes of the Harz given
in this chapter will furnish numerous hints to American furnace-men of
which they will not be slow to take advantage. But in order to secure
the full benefit of such an opportunity, and to make the comparison
more than a merely implied one, the succeeding chapter has heen written upon the avoidable wastes occurring in our western smelting-works.
I should, perhaps, add that these chapters are new and original, containing matter never before published. The latest improvements are
included, and the subject is treated exclusively from the standpoint of a
desire to confer an immediate and practical benefit on American practice. The technical knowledge and experience aud the untiring industry of Mr. Eilers have accomplished, in this in&tance, a work the value
and the difficulty of which practical metallurgists will universally recognize.
*This chapter has been principally prepared by Mr. A. Eilers, whose reputation as a
skillful metallurgist requires no indorsement from me. The weights are usually given
in German centner (abbreviated ctr.) of 110 p~g,nds (nearly) or 50 kilograms.-R. W. R.
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Special acknowledgments are due for friendly reception and assistance, and for communication of all desired details of practice, to the following gentlemen: Berghauptmann Ottilire, Oberbergrath Koch, Hiittenmeister Kast, and Obermeister Finke, of Olausthal; Hiittenmeister
Brauning, of Andreas berg; and Hiittenmeister Illing, of Altenau.
I.-FRANKENSCHARN WORKS, CLAUSTHAL.

The processes at these works have.been repeatedly and very fully described by various metallurgists. But so constant and untiring is the
progressive zeal of the officials that hardly a year passes without so~
improvement either in the smelting-apparatus or the processes.
At the present time the round furnaces, described and illustrated under the name of the Kast furnace in one of my former reports, are coming more and more into favor. The one Raschette furnace still in existence is only used when over-abundance of ores renders it necessary
to work up ext.ra material. The second Ra~chette furnace is altered
into two round furnaces ; i. e., two of these smaller furnaces are built
into the old outside walls of the former Raschette, so that they touch
each other on one side, the middle wall being thus common to both.
One large furnace of the Pilz pattern, with eight tuyeres, is also still
used, but is not a favorite with the men, as it smelts in twenty-four
hours not more than one and a half times the amount of smelting-mixtures which passes through a small round or Kast furnace, though it
has twice the number of tuyeres and a diameter one-half larger at the
level of the tuyeres than the latter furnace.
·
The Frankenscharn Works treat the following ores:
1. Dressed galena from the Burgstadt vein-system, with 56 per cent.
Pb and 0.09 per cent. Ag.
2. Dressed galena from the Rosenhof vein-system, with 56 to 57 per
cent. Pb and 0.08 to 0.09 per cent. Ag.
3. Dressed galena from the Silbermaal vein-system, with 50 per cent.
Pb and 0.14 per cent. Ag.
The mine Hiilfe Gottes, belonging to this system, furnishes still richer
silver-ores, containing 52 to 67 per cent. Pb and 0.18 to 0.21 per cent.
A g. ~·rhis vein is in places 18 meters thick.)
4. Dressed ores from the Zellerfeld vein-system, with 50 to 68 per
cent. Pb and 0.105 per cent. Ag.
There are small quantities_of ores from other veins coming to the
works, but the above four furnish lly far the largest amounts. Be~ides
these ores considerable quantities of foreign undressed silver-ores have
been treated at the works since 1873. But the latter are as yet smelted
for themselves, in order to extract the silver as speedily as possible.
The four kinds of dressed galena from home mines are so mixed that
the contents of the mixture are throughout the year from 56 to 62 per
cent. Pb and from 0.09 to 0.1 per cent. Ag.
Accordiug to an aualJ·sis by Hampe, made during the latter part of
186D, such an ore-mixture from the clifferent mines as it went then into
the smelting-mixture containedQuartz, ( SiOz,) (and clay slate?). ____ - ____ . ______________ _ 12.874
Heavy spar, (HaO,S03)- __ - _.. ____ . _----- . ----- --- __ - __ -- _ 1.461
Calc spar, (CaO,C02) ----- -----· ------ ·----· ·----- ------ _ 2.::380
Bitter spar, ( MgO, C02) . - - . - - . __ - .. -- - - -- - - - -.... - -- . ____ _ 0.958
Carbonate of iron, (FeO,C02). _. __ .. ___ -. _•. __ .. ____ . ____ _ 6. 7 49 Fe. ___ __ 0.258

Galena, (PbS)--------·--· ..•••. ·----··----·------··---·_

7 1.676 5 l!b ---. - 62.0H
{ s .--.-. - 9.596
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'1
(A g S) ·----· •••••• •••••• .••••• •••••. ..•
1 h 1'deo f SIver,
S up

0.11°.·>~5 AS g...·.·_··.·.

·
(Z n S) ····-···--···----···---··----·-····
1 h 1.d eo f z1nc,
S up

1.980){ zs'"'___
n ·_-_·_· -_

Copper pyrites, (Cu,.S,Fe2S3) .•..••. --- -- .....••. --- . . . .•.

Cu •.•..
0.911 . Fe ....••

I ron pyr1't es, (F< e s)
2

0.2535( Fs'. e__·_-_-_-_-_·

~ s.- .....

•• - • • • • • • • • • • -- ••• -- • - •• -.-- • -- •• - - - - .

1 h 1'deo f an t'1mony, (SbC!)
S up
IJ5 -----· · · · - - · --··

0.5°.75
·> t Ssb__·_·_·_-_··.

----·· ·----· •

----

•

0.0987
0.014
1.348
0.632
0.315
0.277
0.319
0.118
0.135
0.386
0.151

99.892
Total sulphur ...•••.•••.•••......... ---· ..••...••• ·----· .... 10.847 per cent.

This analysis may not absolutely represent the present ore-mixture,
but it gives an approximate idea of its composition.
This ore is treated in a smelting-mixture with roasted lead-matte,
(containing lead and copper,) copper slag from the Oker Copper Works,
(containing 1.5 per cent. On and. 50 to 54: per cent. Fe,) slag from the
same smelting at the Clausthal vVorks, dressed furnace-scrapings, dust
from the condensation chambers, matte-slag, and occasionally also with
small quantities of rich litharge, salamanders, and other materials which
must be worked up into useful shape.
Usually a charge would be composed about as follows :
Ore . . . . . . . . . . . . . . . . . . . . . . • . • . • . . . . . . • • . . . • • • . . . . . • . . . . . . • • • . . • • • . . . . . . . . . . . .
Roasted rna tte . . . . . . . . . • • • . . . . . . . • . . . . . . . . . . . . . • . . • . • . . . . • • . • • • • • . . . • • . . . . . .
Copper slag fromOker ..............••..........•...•.•....•• ···--· •••••• •...
Slag from same smelting...... . . . • . . . . . . . . • • .. . . . • . . . . . • . . . . . • . • • . . . . . . . . . . . .
Dressed furnace-scrapings and dib1·is •••• ---- •••••• ...... .••••. ...... •••• ••••.

100
51
60
93
3

307

To show late averages of the composition of charges, I give here
those smelted in round furnace No. 4: during April, 1873, (thirty days,)
and in the Rascbette furnace during February of the same year. At
the same time, the quantities and contents of useful metals in the products, as well as the fuel used, are given.
1. ROUND FURNACE NO. 4:.

Materials in the charge smelted during April, 1873.
for
Kilograms. Calculated
100 ore.

Dressed ore ...••..•..••....•....•.•••••...•••••.••.•....•..•
Roasted lead-matte ...••...•••• ------------ .••••....••.••...
Copper slags from Oker .................................... .
Copper-matte slags from own works ..........••.........•...
Lead-matte slags .......... ------ .......................... .
Slag from same smelting .................................... .
Rich litharge .............................. _•.•.........•...
Dressed scrapings and dibt·is . ............................... .
Dust ...• - ..• -.- .. ----. -- .. -- . ----- ·---- · ----- · · ·-- · · ·- ·-- · ·

102,500
51,250
52,150
3,300
32,800
75,750
500
450
1, 800

100
50
50.88
3.22
32
74.88
048
0.44
1.75

Total materials •.••••...•...•.•.•••••.•••••.••••••....
Coke used .•.••.•••••.•.•............••.••.....•..•..•......
[Calculated for the whole charge this shows a consumption of
13.3 per cent. coke.]
Products:
Argen tiferous lead .•.•••..•....••••....•...•.••....••....•.•
Lead matte ••.•...•...••........••..•.....••••...••...••••..
Slag.

320,500
42,800

313.65
41.7

61,400
68,300

59.9
66.63

Ag.

The lead contained percent......................
0.15
The leau-matte ........ ------ ...... .... .... ...••• 0.025 to 0.03
The slag........................................
0.0007

Pb.

Cu.

7 to 8
0.25 to 0.5

5.5
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2. RASCHETTE FURNACE.

Materials in the charge smelted during February, 1873.
Kilograms. Calf~J~t:e~ for

Dressed ore ........•......•........•.•..•••..•.•........••••
Roasted matte .........•.•••.•...........•...•.•.•..........
Copper slags from Oker ..•.....•...........•................
Lead-tnatte slags .......•.....•••...............•.•••.•.••..
Slags from same smelting ..••.......•.•••...••......••••....
Dust •..............•....•.•••..•....••••....••••....••••••.

165,000
64 500
108: 000
96,600
92,400
2, 250

100
39
65.4

Total materials ....•.••.•.•........•.....••.....••.••.
Coke used ...•........••.. , ........ ~ .••...•••..•••••.......•..
Charcoal used ..•••.••••.•••••••••..••.•....•......••...••..
Products:
Argentiferous lead ...•..••.........•...•••..••.•...•....••••
Lead-ma.tte .......••.•..•......••....••••..•..•.•.••••.••••.
Slag.

528,750
68,400
1,0AO

320.1
41.5
0.65

86,()50

52.5
62.8

5~.4

56
1.3

10~,650

Ag.

Pb.

Contents of the lead per cent.... . . . . . . . . • . • • . • • • . . • • . • • • . •
0.15
Contentsof'thelead-matte .........••.....•..•...•.••.... 0.025to0.03 7to8
Contents of the slag......................................
0.0007 0.46

Cu.

5.5

A comparison of the workings of the two furnaces shows that there
is in reality very little difference in the consumption of fuel and the
value of the products. The proportion of argentiferous lead to leadmatte produced is apparently more favorable in the round furnaces,
but the proportion of lead-bearing materials to ore in the two charges
is so different, and so favorable for the round furnace, that the comparative value of the above-mentioned figures becomes very doubtful
in this respect; and, in fact, the only thing which in comparison with
the round furnace can be brought against the Raschette is the
greater difficulty of keeping the hearth clean on account of the depth
from breast to breast.
The slag from this first smelting falling from an average charge of:
Ore...... . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . • • • • . • . • . • . . . . . . • • . • . • • . . . • . . . . . . . . .
Roasted lead-matte..........................................................
Oker copper-slag............................................................
Slags from same smelting....................................................
Dressed scrapings anddeln·iB .••• •••••• •••• •••• •••••• .••••• •••• •••• •.•• ••••••.

100
51
GO
93
3
307

Contains, according to an analysis by Hampe, (August, 1870 :)
Si02 ------ ...... ..•.•. ...•.• ..•.•. ..••.. ..••.• ..••.. .. ..••.•
BaO,So3······ ...•.. .••••. .••••. ...•.. •.•.•• .••••. ...•.. .....
FeO ...............•...•.•.....•....••..•••• " . . . . • • . . • • • • . . .
FeS ..••.•..•.••...••......•..••.•..•.•....•••••••••..••••..
Alz0 3 •••••••••••••••••••••••••••••••••••••••••••••••••••••••
CaO . ...•................•••....•....••.•...••....•.••..... ·..
MgO ......... ~ ......•...•••.•... --. - ---- . - - --- • -- - --- - · - - - - •
ZnQ ..........••••••••••••••••••••••••••••••••••.•.•••••••.
PbO .........••..........•........ -- - .. - - -- •. --- --- · -- · · --- •
~IuO .•......•....•.•...•..•.•.•.••.• -··· ---· ••·• •··• ·•··••• ·
KO ..••••..••••••••••.•••••.•••••••••••••.••..•••••••.•••.•.
NaO .........•.•...•.•...........•••...••••••..•.•.•.•.·.••••

~~~ ~ . --- - ---- .... -- -.- .............. - -- -. -.---- .. -.... -- ..
Cu2S ...•...•........•...• - ••. - ••• -.- ---- --- • • • • ·- • • ·- · ·-- • ·
Ag ...............••...••.•.•••••.•••••.•.•.••.•••••••••... SbS3.......•....••....••••.•..•....•.•.••••••.••..••...••.•.
POs .••••••.•••..••••.••. ~ .................................. .

37.908
1.508
32.695
1 823 5 0.663 s.
·
{ l.HiO Fe.
8.320
5.416
1.302
3.948
3.1:!96
1.020
0.419
1.013
0.038
0 100 5 0.020 s.
·
{ 0.080 Cu.
0.0007
0 0 '70 5 0.020 s.
· ' { 0.0!30 Sb.
0.708 -· .
100.1847
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There are in use at present eight round furnaces with four tuyeres
(water-cooled) each. In three furnaces the tuyeres have at the mouth
a diameter of 2-2- inches, in the others 1~. There is no perceptible
difference in the running of the furnaces, though they are all worked
under the same pressure of blast, i. e., with eight to ten lines quicksilver. There is no important deviation in the dimensions of the furnaces built lately from those erected at first and described in my
report for 1871. A fifth tuyere which it was thought advisable a short
time ago to try in the breast, immediately above the slag-opening,
has been discarded as unnecessary, and in some cases even detrimental.
There is furthermore one Raschette furnace witt. five tuyeres in each
of the long sides and one in each short one. These tuyeres have a (liameter of 1! inches at the mouth. The following are the dimensions of this
furnance:
Feet. Inches.

17
Height from the furnace-floor to charge-floor ...•...•••••.............••
2
Height from charge-floor to upper edge of boshes ......................•
Height from furnace-floor to upper edge of boshes .................••••.
20
Height from furnace-floor to upper edge of hearth-plate ...••...........•
1
Height from furnace-floor to highest point of sole-stone ........••••.....
Height from furnace-floor to lower edge of water-trough ............... .
2
Height from furnace-floor to upper edge of stone, carrying arch over breast
6
Height from upper edge of hearth-plate to lowest tuyeres ........••.....
Height from upper edge of hearth-plate to next following ...•.........•
Height from upper edge ofhearth-plateto the highest ......•••.........
Height from upper edge of hearth-plate to next toll owing ...........•.•
Height from upper edge of hearth-plate to next following ...........•..•
Outer length of furnace .i ust below charge-floor...... . . • • . . . . . . • • . . • • • . .
11
Outer length of furnace just above charge-floor....... . . . . . . . . . . • • • . • . • . .
9
Depth of furnace measured outside . . . . . . . • • • . . . . . • . . • . . . . . . . . . . . . . . . . .
10
Inside size of furnace at leveloftuyeres .......•...•.........•.......... 3by8
Inside size of furnace at upper edge of boshes .•......•....•.•••........ 5 by7
Horizontal distance of tuyeres from middle to middle...... . . . . . • . . • . • •
1

10

2
9
9
3

llt

14!
16

17!
1li
15!
6
9
4
2
4
4

There is also one round furnace of the Pilz pattern with eight tuyeres
of 1! inches diameter at the mouth, the dimensions of which are the
following:
Feet. Inches.

Height from furnace floor to tuyeres .... .... ....•• •... .. ...•.. .••. ...•
Height from furnace-floor to slag-spout................................
Height from furnace-floor tv charge-floor..............................
Height from furnace-floor to charge-opening...... . . . • . • . . . . . . . . . . . . . . .
Height from furnace-floor to gas-flue..................................
Inside diameter from furnace-floor to a height of 2 feet 8-i inches.... . . . .
Inside of diameter of furnace at level of charge-floor....................
Inside diameter of charge-funneL.....................................
Distance of tuyeres from middle to middl~. . . . . . . . . . . . • . . . . . . . ... • • . . . . .
Height from furnace-floor to middle of circular blast-pipe...... . . . . . . . . .

4
3
21

5t

2t

2:~

18
4
6
5
1
8

4!
5-!

5t

St
6

All the above furnaces are supplied with wind from the same horizontal cylinder-blast, (described in .KerFs Hlittenkunue,). but when they are
all in blast at the same time, the present machinery is insufficient to furnish the wind required. It is therefore intended to erect another (vertical)
blast-engine in the near future.
It appears from the above tables of charges that the percentage of
coke to ore used is somewhat larger than usual; but it must be remarked
here, that the coke at the disposal of the works is of inferior quality,
containing usually from 14.5 to 19 per cent. of ashes and from 4.35 to
12.54 per cent. of moisture. During the month of May, 1873, all the
coke received averaged rather better than usual, and contained, ashes,
from 8.5 to 10.5 per cent.; moisture, from 2.77 to 7.06 per cent. Those
coming from Osterholz are so far the best. They contain on an average
9.56 per cent. ashes and 2. 7 per cent. moisture.
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The argentiferous lead coming from the ore-smelting is not treated
any further at the Clausthal Works, but goes to Lautenthal, to be
there deprived of its silver by means of zinc, and to be refined. The
lead-matte from the same smelting is treated further as follows:
It is thrown into large heaps, without breaking up the disks as taken
from the tapping-basins, and left to be acted upon by the atmosphere
for several months. At the end of this time the matte is in good shape
for roasting, i.e., it has cracked, is partly decomposed, and falls into
small pieces upon handling. It is then thrown upon beds of wood in
sheds, the heaps being very large. There is no definite limit to their size,
except in height, which is from 6 to 7 feet. The width varies from 15 to 25
feet, and the length depends only upon the supply of material on band.
This first fire burns from four to six weeks, but accomplishes little in
regard to the elimination of the sulphur. The matte is, however, now in
excellent shape for good roasting. The second fire shows already portions which are sufficiently roasted, and which are taken away. Other
parts of the heap, however, may have to go through from seven to thirteen fires, the progress in roasting depending very much upon the state
of the atmosphere.
A late sample of lead-matte (April, 1873,) contained before roasting,
according to an analysis by Dr. Fraatz:
Fe...... . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . • • • . • . • . . . . . . • . . . . . 54. 73
Cu . . • • . . • • • • • . . . . • • . . • • . • . . • • • • • . • . . • • . • . • • • . . . . . . . • • • • • . • • • • • . . • • • . . • . • . • 5. 90
Pb • • • • • . . • • . • . . . • • • • • • . • • • . • . . . . . . . . . • • • • • . . . . . . • • • . . • . • • • . • • • . • • . . • . . . . . . 13. 02
Sb...... . . . . . . . . . • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • • . . . • . . . . . . . . . . • . •
0. 18
Co ...........••..........•••.....•......................••••• ··---·........
0.18
Ni.... .... .... •... .....• .... .... .... .... .... •... .... ••.. .... .... ..••.. .... .
0. 08
s .................. ··-· .................................................... 25.31

99.40

The contents of two samples of lead-matte in copper and lead were,
according to an analysis by Ktihle.man, in December, 1870:
No. 1, resulting from ore-smelting with Oker copper slags as principal flux:

~b::: .- .- .-::::.-.- .- .- .- .- .-:::::.~ ~ ~ ·_ ~ ~ ~ ·_ ~ ~ ·_ ·_ ~ ~ ·_ ~ ~. :: ~: ~ ·_ ._._: -_-_ ~ ~ -_:: ~ ~ ~: ~ ~: ~-t 6~~~~~~t.
No. 2, resulting from ore-smelting with lead-matte slags as principal :flux:

~b.-_-_-:.-.-~~.-.-~.- .- _-.- .- .- .- .- .-:.-:: _-_-::::::: .-: .- .-: :::.- ::.-.- .- .-:: _-.-:: .- .- :::: :::: ::: .- ~ ~=~ ~:~i:
Of the roasted lead-matte about two-thirds are added in the oresmelting, in order to utilize the iron contained in it, for the fluxing of
the silica and the removal of the sulphur from the lead and to extract
a part of the lead from the matte. The remaining third is smelted in
lots of 100 cwt., with 100 to 108 cwt. of unclean ore-slag, in low sumpfurnaces, with open breast. These furnaces have only one tuyere, (not
water-cooled,) and have the following dimensions:
F£'et. Inches.

Height from hearth-plate to tuyere...... ...... .••••• ...•... •••••• ......
Height from hearth-plate to top........................................
Width of breast at level of hearth-plate................................
Width of breast 5 feet above hearth-plate..............................
Width of back-wall at level of tuyere...... ...... .... •..• ••••.. .•.. ....
Width of middle of side wall at level of tuyere.... . . . . . . . . . . . . . . . • . . • . .
Inclination of tuyere wall : in 6 feet 6 inches from hearth-plate up . . . . . . .
Depth of furnace •........ _... _.• _.. ___ . _.. _...........•... _..... __ ... _.
The lowest point of tho sole-stone lies below the middle of tuyere.... . . . .

1
6
1
2
1
1
3
3

2
6
8
2

4-1

6t
9
4
3

The result of this lead-matte smelting is argentiferous lead, first copper-matte and slag. The former is rich and goes directly to the cupelling-fnrnace, furnishing silver, rich skimmings, rich and poor litharge
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and hearth. The further treatment of the latter products may be followed in the scheme of Clausthal processes appended to this chapter.
The second product (first copper-matte) is well roasted in four to five
fires, and then again smelted in the low-furnace for rich argentiferous
lead; second, Cl)pper-matte and rich slag. This lead also goes directly to
the cupelling-furnace. The copper-matte is now taken out of the leadprocesses and goes into the copper-smelting department. It is roasted
again several times and then smelted with ore-slag and slag from the
same process in shaft-furnaces, with closed breast and inclined bottom,
from which the melted materials run continually, gathering and separating themselves, according to specific gravity, in basins outside of the
furnace. (Brillenojen.) In this smelting there results already some
argentiferous and plumbiferous black copper, which goes to the Altenau
smelting-works into the copper-vitriol department, rich third coppermatte and rich slag, which latter goes partly back into the same process
and partly into the ore-smelting. This process is repeated until all the
copper is converted into black copper. Exact data, giving averages
for the year 1870, may be seen in the scheme given below.
In this connection, the following analyses of slags resulting from the
first and second lead-matte smeltings and of lead copper-mattes, resulting in these processes, are of great interest to the metallurgist:
.Analysis by Hampe (1870) of slag front the first lead-rnatte smelting, 1·esulting from. a chargB
of 100 ct1·. roasted lead-matte to 108 ctr. 01·e-slag:

SiOz....... ..••.. ... ... ....•. ...••. ....•. .. ....•. .•..•• .. . ....
BaO,So3. . . . • . • . . . • • . . • • . . • • • • • . • • • • • . . . . . . . • • • . • • • . . . . . . • • • • • •
FeO . . . . . . . . . . . • . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . • • . .•
Fe S ....• ~ . • . • • . . . . • • • • . . • . • . . • • • • • • • • • • • • . . . . . • . • • • . . . . . . • . • •
A1203 ..•••• _.. . • . . . • . . • • • • . • • • • • • • . • . . • . • . • • • • • • • • • • • • • . • • • • • • .
C aO . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . . • • • • • . . • . . . . . . • . • . . • • • • .
MgO . . . . . . . . . . . . . . • • . • . . . . • . • . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . • . .
Z n 0 _. . . . . . . . . . . . . . . • . . . . . . . • • . . • .......•• :. • • • • . . . • . • • • . • • • • • •
PbO. . • • • • • . . . . . . . . • • . • . . . • . . . . . . . . • . . • . . . • . . • . . . • • . • . . • • . ..• • • •
MuO...... ..... ...... ...•.. .... .. ...... .... ...••• .... ..•.•. ...•
KO .•.....................••.• ~ • . • . • . . . . • • • . . . . . . . . . . . . . . . . . . . •
N aO.. . . . . . . . . . . . . . . . . • . • . • • • • • • . • . • • • • • . • • • • • . . • . • • • • • • . • • • • • .

~~~ ~

---- • --- . ----- --.- ---. ---- ---- . ----- • --.-- -.-.-- ---- • --- -

30.579
1. 229
42. 869
4. 128 {
3. 694
4. 893
1. 272
5. 346
2. 048
0. 851
0. 585
1. 311

~: ~~~ ~~-

0. 033
0 359

5 0. 072 s.
Cu S .••....•....•••••• --·· •••• ••·• ••·· ·•·••• •· •••• ·•·• •••• · ••••
·
{ 0.286 Cu.
Ag ... - . . . • . . . . • • . . . . . . • ........•.••..•..••...• -...••.•••..•••• 0.0008
023 s.
SbS3 ...•.....•....•..•....••.•......•.....•. _••...•••...•.••.•. 0· 083 { 0.
0. 060 Sb.
P05-- ............•.........•...........•...•.•.••..•.••••.•..•. 0.869
2

100.1478
Slag resulting from the second lead-matte smelting .from a charge of 100 ctr. matte to 108 ct1·.
ore-slag-analysis by Hampe, 1870.

Si Oz . • • • . • • . • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • ••••••••••••••••••• 30.704
1. 032
BaO,S03·· .. -· .............. -· ---- ---- •· •· ·•·• -- •· •· •· •• •••• •·
FeO ..... _.... __ •.... _....••.•..••••••...•...••..••...•.... __ _ 43.139
1 839
FeS ................................................. ~ ....... .
·
7.552
Ah03- .. - -- . - .. -- - .•...••••...•..••.....••.••.•... : ••.•.•••.••
CaO ..................•..••..............••••....••.•••••.••.• 3.755
l\fgO ....•....•• , •..••.....•....• -.. - - -- ..• - •.•.. - - -- · · • - -- · • • • • 1. 313
4.467
ZnO .•............••••.•••••..••••••.•••.•••••••••.•.•••••••••
1. 723
PbO ............... - ...•..•••..•••.••••••••••••.• --.- . ---- · • --.
MnO ......................................................... .
0.870
I\:0 ...•...............••••.••....•......•..••..•..•........... 0.833
NaO .••••.••.••.•••.••••••.•••••••• - ••.. --- .. ----. ·- • • • • · • ·- • • 1. 364

5 0. 679 s.

~

1.160 Fe.
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~~~ ~ .... --.. ---.... --. --..... ----.. ----........ ---. -... -... .

0.118

Cu 2 S ....•.•.••••.••.••.••••. •• • -- • • ·- • • • • • • • · • • • • • • • • • • • • • • • • •
Ag ..•••.••••••••••••••••• .,. • • • • • •••••••••••••••••••••••••••..•
SbS3 ......................................................... .
P05 .......................................................... .

0 486 5 0. 098 s.
· ·
~ 0. 388 Cu.
0.0008
0 101 5 0. 028 s.
'
~ 0. 073 Sb.
0.743
100.0398

Results of analyses by Harnpe, MaTch, 1871, of fou1' sarnples of matte.
II.

I.

m.

IV.

Lead-matte from oreMatte from first Copper-matte from
smelting, the charge
lead-matte smeltsecond lead-matte
was: ore 100, roast- Same matte after ing,
the charge
smelting,
th e
ed lead-matte 51 ,coproasting.
being
100
matte
charge being 100
per-slag 60, ore-slag
to
108
parts
orematte
to
108
parts
93, dressed scraps 3
slag.
ore-slag.
parts.
Pb...... .............
Cu...................
Sb ...................
.A.g...................
Fe...................
Zn........... ........
. Mu ..................
Co...................
Ni .................. .
Si 0 2 •••••••• . . . . . . . .

10.655
4.620
0.267
0.0299
:>3.112
2.110
0.385
0.215
0.097

Mg..................

0.05>4

Ca....................

0. 510

0. 383

s ............ .......
26.877
so3 ....................................... .

0 ......................................... .
Total .. . .. . .. .. ..

10.492
4.123
0.128
0. 0327
52.411
2.459
0. 317
0. 239
0.111
1. 486
0. 336
0. 061
0. 613
4. 225

7. 758
12.502
0. 979
0. 0.151
48.972
1. 923
0. 282
0. 328

8.148
21.596
0. 419

0:148

0.110
0.195
0. 346

0.111
0 303
0. 037
25.795

0. 0587

40.955
1. 893
0. 280
0. 376

0. C49
24.928

22.9663

---------1------·1--------- - - - - - 99. 3149

100. 0000

99. 4731

99.3537

In cupelling the argentiferous lead resulting from the :first and second
lead-matte smelting, (the latter sometimes called first copper-matte
smelting,) two kinds of litharge are produced. The poor kind from the
:first part of the process is directly sold; the rich litharge is further
treated and occasions a number of subsequent. processes.
It is first partially reduced in a reverberatory, the results being lead
with 0.01 to 0.015 per cent. .Ag; Abstrich (mostly oxide of lead) and
copper scum. The :first is deprived of its silver by means of zinc, which
is added in four parts. The results are: 1, refined lead with 0.0005 per
cent. .Ag, which is sold; 2, Abzug, (copper-lead scum,) which is addPd in
the lead-matte smelting; 3, rich zinc-crust, with 0.075 per cent. .Ag,
whic_h is added in the lead-matte smelting; and 4, oxides of lead, antimony, zinc, &c., which are further treated in a reverberatory. From
the latter result: 1, poor lead, which is refined; 2, skimmings, with 68
per cent. lead, which are liquated in a reverberatory; 3, residues from
the liquation, which are added in the lead-matte smelting. From the
refining and poling of the poor lead, result: 1, lead, which is sold; 2,
antimonial lead-skimmings; 3, hearth; 4, scums. The antimonial
skimmings are liquated and the result is : 1, lead, with 0.03 per cent. .Ag,
which is added in the cupellation; 2, Abstrich residues; 3, skimmings,
formed on the lead after leaving the furnace, which go into the leadmatte smelting. The residue remaining after liquation is smelted together with copper-matte slag in the round furnace, and furnishes hard
lead with 0.0012 per cent. Ag, which is sold, bringing one thaler (72
cents) more per ctr. than refined lead, and slags with 2.38 per cent.
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Pb and Sb, which are added in the lead-matte smelting. The hard lead
contains, according to an analysis by Schollmeyer, August, 1871:
Cu .•• -~ .••••••.••••••••••••••••••••••.•••••••. ~.---· ••••• ·••••••••••. ·--~-s b .. - --. - - - . -- . - - - - .. - - -- .. - - -- .. -. - -- . - • --- .. - - • - - -- •• -- -- •. - - -- ••. - - - . --

r!::~~ ~: :::: ~: -~-~-~ ::-~-~-~::::::: ~: :~~ :: ~: ~:: :::-:::: :::: :::::: ::~ ::::::::::: ~

0.780
12.292

traces.

Poor litharge, which is sold as such, contains. according to the same
authority:
'
Cu .•••••••••••••.• ---- •••••.••••.••••••••••••••••••••••••••• ------........
Sb ....•......... -- .•...•.•........................••...•.•.... ---- .... ....

Fe .......................................•.......................... --~--Zn ....... ~.. • . . . . . • • • . . • • • • • . • • • • • . . . • . • • • • • • . • • • • . . . . . . . . . . . . . . • . . . . . • • . •

0.2153
0.0109
0.0103
0.0229

Ag . • • • • . . . . • . . • • . • . . • . . • • . • • • . . . • • • . • • • • • • • • . • . • . • . . . . . • . • • • • • • . • • . . . . . . . .

trace.

As will be seen from the foregoing account, the Clausthal Works do
not, at present, desilverize by the zinc process all their product of argentiferous lead. The lead obtained in the first and second mattesmelting is cupelled; the resulting litharge is again reduced, and only
the product of this final reduction is desilverized by means of zinc at
Clausthal. The great mass of -the argentiferous lead from the oresmeltin-g goes to the desilverization-works at Lautenthal, and the rich
lead from the lead-matte-smelting is directly cupelled(, at Clausthal.
This latter lead was, however, at one time also desilvered by means of
zinc and then refined. The following analyses by Hampe, October,
1872, show the composition of such lead in the various stages of the
process:
I. Analysis of the ji1·st argentiferous lead from lead-nwtte-smeltin,q. II. The same aftm·
taking off first scum ("8chlicke1·,") after melting down in the kettle. III. 1'he same after
fnrther oxidation and poling. IV. The same after depriving it of its Ag by means of zn
and 1·enwving the abstrich, by poling. V. Litharge produced from lead IV for the market.
I.
B_i ••••• -------------------------·-····--····

Cu ......................................... .

Sb .......................................... .
Fe ........... _................ _. . . . .. .. .. .. .
Zn ......................................... .
Ni. .................. -- ........ -- .......... ..

~~-} ·. -_ -_ ~ ~ ~ --~--~ ·_ -_ -_ ~ ·. ~ ~ ~ ~ ~ _-_- ~: ~ ~ ~ ~ ~: :.·: .- ~ :~ ~ ~:
Pb ......................................... .

0. 00301
0. 50200
0. 82780
0. 00180
0. 00120
0. 0(1504
0. 35'JOO

II.
0. 00270
0. 49120
0. 73210
0. 00287
0. 00120
o. 00392
0. 31300

III.

IV.

0. 00260
0. 46070
0. 60300
0. 00210
0. 00120
0. 00450
0. 33100

o. 00268

0. 00280
0. 16427
0. 00538
0. 00075

Trace ....
0. 00950

v.
0. 009
0. 005
_,.

...........

0. 00125

Trace ............................................. --98. 30615

TotaL . . . . . .. . .. . .. .. .. . .. . . . . .. . .. .. . . · 100

98. 54311
100

98. 5949
100

99.

8146~

.... - - - -

100

The lead resulting as merchandise was not pure enough for the requirements of the trade. For this reason the lead resulting- from the
lead-matte-smelting- is now directly cupelled, and from the litharge produced a much purer lead is made. I was promised the analysis of the
marketable lead as produced at present, but up to the time of this writing it has not reached me. The product of Clausthal does, however,
not vary much in composition from that of Altenau, an analysis of
which is given below, under another head.
From the great mass of the Olausthal argentiferous lead, which is
desilverized by means of zinc at Lautenthal, is made a marketable
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lead, refined by the use of steam, which contains, according to a late
analysis of Dr. Hampe :
Pb (calculated.) ...... :. ....•.•...•......... - .......•.••...••.............
Bi ................. -.- •..... -- -- . - ...• -- -- -- •... -. -- -.........• -- ..... Cu---- .................••.......••••••••.............. ---·.···· ....... .
l::ib •••••• ------------ ·--- ------ --·· -- -·-· --·--· -- •••• ---· ·- -------------

Ag .............. -- ---· -- ·-·· -- .... ---- ·:- •.•. -- -· -- •. ---- .... --·-·· ----.
Fe ..........• -- ...............•..•.. -.- ••. - -- •• ---- •.•.•• - .....•••• - ...
Zn .....••.•..•..••..•••......•••••••.••••••.••••••••••••••••..•••••..•.

~~ ~ . -.- ... --... ..-.- .... -.. -.... -- .... --. . ..... -.... -.-- .. -....... -.-.

99.983573
0.008498
0.000954
0.001184
0.000500
0.004930
0.000361

trace.
100

In 1870 lead refined at the same works contained, according to Schollmeyer:
Pb ......... _•..........•.•..•.........••........•. -.. . . • • • . . • . • . . . • • • • • 99.983139
Cu ........ _....•....•.....................• ....•..•.........• - •..••. __ •
.00 J 413

sb

. - - - - - • - - - - •. - - - - - - • - • . - - • - • - - - - - • . - - - - . - - - - - - • - - - - . - - - - - - - - - •• - - • - - -

.005698

~~::~~~~~::::::~~~::~:::::~~~::::~:::~:::::~:::::::::~:::::::::::::~::

.005487
.00046()
.002289
.000834
.000680

As-------- ...••. -----· .......••..•••.........•••........••....•••......
Bi .......•.....•...._....•••......... ----~- .......••. ------ .•••••..•••.•
Zn ........•••.....•........••••....•..•.•.••••••.••••....•........••••.

Ni ..••..•••••.••••.....••. ---------- ••.• ------ .•...•.•••.•.•••••.•••...

100
~he rich foreign silver ores coming to the works at present are smelted
in separate campaigns (without mixing them with the common mixture
of home ores) in order to extract their value in a short time. This is
done by avoiding the formation of the many intermediate products resulting in the common smelting process. In the summer of 1873 there
were principally ores from Chili at the works, one portion of which carried the silver in the form of chloride, in a very quartzose limestone,
(50 per cent. Si02 ;) the other portion carried some 4 per cent. of lead,
a considerable admixture of zinc-blende, and a gangue of quartz.
A charge was composed as follows :

Foreign orcs (obtained through Meier of Bremen), 10 ctr., ( 4 per cent. Pb, 1.5 per cent.
Ag in quartz and blende.)
Chili ores (from Robertson of Hamburg)........ 40 ctr., (3 to 4 per cent. Pb, 1 per
cent. Ag in quartz and
limestone.)
2 ctr., ( 4 per cent. Pb, 0.1 per cent.
Home ores, from the "Iberg," .•• _•..•.• _..• _~..
Ag, with spathic iron and
lime.
Litharge .........•......• ·---··................ 30 ctr.
Oker copper-slag ...... ·----- ...... ·----·------ 30 ctr.
Lead-matte slag.............................. 60 ctr.
Slag from same process........................ 10 ctr.
182 ctr.
Products:
Argentiferous lead ...••. ·----- .••••.... .'...... 30 ctr.
Lead-copper matte............................ 18 ctr.
This lead contains 1.5 per cent. Ag.
The matte contains 0.10 per cent. Ag, 8 per. cent. Pb.
The slag contains 0.0075 Ag, 1 per cent. Pb.
One and a half ctr. of coke were used for 15 troughs at 70 pounds= 1,050 pounds
charge.

The following are the average lengths of campaigns, quantities
smelted in twenty-four hours, and time of smelting 100 ctr. ore for the
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round Kast, the Rascbette, and the Pilz furnace, respectively,
from the records of the years 1870, 1871, and 1872 :

3.S

taken

Lengths of campaigns :

~

Average, 51 weeks, 3 days.
Shortest campaign, 16 weeks.
Longest campaign, 113 weeks.
~Average, (14)" ~9 weeks.
Round furnace, 8 tuyeres .......................... ) Shortest campatgu, ( 4) 12 weeks.
( Longest campaign, 24 weeks.
Average 15 weeks.
Raschette ..••••••.••..• ~... • . • • . . . . . . . . . . . • • • • • .. Shortest campaign, 5 weeks.
Longest campaign, 30 weeks.
Quantities of ore in charge smelted in twenty-four hours:
Round furnace, 4 tuyeres ..•.........•..................•.••...........•• 70 ctr.
Round furnace, H tuyeres . . . • • . . . . . . . . . . • . . . . . . . . • . . • . . . . • . . . . . . . . . . . . . . . 92.5 ctr.
Raschette, 12 tuyeres .......................•. . ............•............. 104.6 ctr.
Time of smelting 100 ctr. ore in charge :
Round furnace, 4 tuyeres........... .. . . . . . . . . . . . . . .•• . •. . •• . . .. . • • •. . ~4.16 hours.
Round furnace, 8 tuyeres.. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 25.92 hours.
Raschette . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.92 hours.
Round furnace, 4 tuyeres....... . . • • • • • • • • • • . . . . . .

~

The following represents the work done at the Frankenscharn Works
during the ;year 1872:
A.-Ore-smelting.
Tot.al number of 12-hour shifts, 6,220.
'
Wages per shift, 27 silbergroschen, equivalent to $0.648.
Ore smelted ...........................•.•...........•.•••••.. .
Matte smelted .........•..••.....•... .' ...............•...•.•..
Oker copper slags .......•..............................•.....
Home copper slag .....••................••.•..............•...
Lead-matte slag ...•...•............................•••...••..
0 re-slag . . . . . . . . . . . . . . . ................•....•...•••.••..•..•..
Rich litharge ...•...•......•.... . ...................•.•••.....
Salamanders ...••...............................•..•.........
Dressed-furnace residues ...............•....•......•..........
Made and used dust ...•........•........•..••••.......•.......
Made and use(l accretions ...........••............•......•..•.
Hearth from cupelliog-furnace ....••...•••...•.•..........•..•

9,300,000 kilograms.
4,966,350
"
5,843,000
"
191,400
"
2,623,800
"
6,271,450
"
19,800
"
9,550
"
57,000
"
127,250
"
64,600
"
23,700
"

Total charge ...•.•••••••.•..•••..•••.....•..•••......•. 29,497,400
Product:
~~-rgentiferous lead ........................................... .
5,425,700
A1·gentiferous lead-matte ....•..•..•.•...........•.......••. . .. 6,388,HOO
Fuel used:
Coke .............•••.•••..•.......•......•.•••.••...•.. _.••. 4,434,225
Charcoal ................••.•.........•...........•..........
106,530
Stone-coal .................•...........................•.....
13,817.5
( 1 kilo~ram charge to 6.47 charge.)
(For 100 ctr. ore= 3.34 12-hour shifts.)

"
"

"

"

"

"

Materials used, products, anll jttel consumed, calcltlated for 100 ctr. ore.
Material:
Ore ..........•.•.••••..•... _......... . • _• __ • __ . ___ • ____ •• ______ • ___ •• ____ • 100
1\Iatte .............•............•..•••...•.............•...........•.•••... 53.40
Oker copper slag ..•................•.................•......••..........••
62.tl3
Home copper slag ...........•.......................••.•...•••..•.........•
2.06
Lead-matte slag ...•...•••...........•......•..•.. . . . ....•...••..•••••.•••.
28.21
0 re-slag ........................•.............................•....•..•••• _ 67.43
Rich litharge .........•.....•.........•••........ . .............•.•........•
0.21
Salamanders .................•....•......•.•••••........•.•••..•••.•.••...
0.1
Dressed-furnace residues ........••...................•............••.•.....
0.61
Dust ••••.............•••....••.....•........••...•.........•••.•.•...••..•
1.36
. Accretions .....•...••.•••...........•...•.•....•.........•....•.•...•.•..••
0.69
Hearth ...........................••.....••....•.••.........•...•••.....•..
0.25
~ The figures in ( ) include the first short trial campaign of four weeks, which fairly
ought to be omitted from the calculation.
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Products:
Argentiferous lead ..••.. w··· ................................••.............
Lead-1natte .•.....•......•....•.........••.•...••.•.........................

58.34

Fuel:
Coke ..............•..•....-.••.•....•..•.•.......•.......•...•.........•...
Charcoal .............•.•.....••...........• ~. . . . . . . . . . . . . • . . • . . . . . . . . .... .
Stone-coal ....•••..• .••••...• :. • . ...•.. _.........•... _. _..• ___ ........... .

47.68

68.69

1.14
0.14

B.-Roasting.

a. Lead-matte, used afijer roasting in ore-smelting and leadmatte smelting . . . . . . • . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . 47,940,000 kilograms.
Fuel used:
Wood ..............••..... _.... __ ......•..•. _... _..... _...
Faggots ..................••............•.•................
b. Copper-matte, used after working in copP.ei-smelting .•...

7!-H cubic meters • .
207,481 pieces.
3,64o,OOO kilograms.

Fuel used:
Wood .........•..•......••..•••••.....•.................••
Faggots ...........•..••.•..•..........•.........•.........

69 cubic meters.
12,6C4 pieces.

C.-Leacl-matte smelting.
Ag6"l'egate number of12-bour shifts.........................

1,130

Materials:
Matte smelted ...............•....•..........••..•......·... 1, 746, 250 kilograms.
Ore-slag ....•....••....••...•..••.•...•.... ------ •..•...... 1, 885, 9f.O
''
Products:
Argentiferous lead ...••••..••.•.•.•.•......................
Copper-matte .•.•••..••.•.••••...............•.....•.......

127,000
414,700

Fuel:
Coke used ...•..............•.•••............•..•.......••.
Charcoal • • • • . . . • . • • . . . . . . . . . . . . . . . . ..•....................

440,600
21, tHO

"

"

"

"

Calculated for 100 parts matte this shows:
1In.tte . . . . . . . • • • • . • . • . • . . • • • • • .~ •..•......•..........•...••...•............. 100
Slag ...........•....•........•••.......................•................... 108
Argentiferous lead ............••.•.•................................. ·......•
7.25
Copper-matte ..............................•..•.•••••.•.................•... 23.8
Coke used .........................•............•.............. --- ......... . 25
Charcoal ........•.........•..............•......................••••.......
1.20
D.- Copper-matte smelting.
(Quantities given in kilograms.)

al

od

~;:.;

]

:::s

~d

;;:
Aggregate of-

0

.a

~

.E

~

"'::l
riJ

~

0)

~
~

0
C)

..:

0
;:.;

~

d

~iJ

d

riJ
6
;:.;
0

0)

~~

·~ d
+-C)
~

......

0)

en

;:.;

~

~
~

0

0

~
0
d

~

~

«$

8

~

0)

~

~

0

C)

.0

~
p

.0

«l
0

~
p

...

0

<!)

~

d

,..cl
C)

0
C)
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311, 250
291, 600 13, 550 ____ .... 113, 700
64, 800 3, roo

First smelting.......
Second smelting __ ._.
Third smelting......
Fourth sm!3lting.....
Fifth smelting.......
Sixth smelting . .. . ..
Total . _. _.....

148
76
37
20
12

191, 500
92, 850
43, 600
31, 900
14, 100

185, 400
96,200
44, 400
24, 700
14, 300

""469 ~5, 200 365, 000

. _........
.... .. . . . .
.. . .. ... ..
. . .. . .. .. .
.. . .. . .. ..

. . . . . . . . 14, 950
. . . . . . . . 22, 2<10
. . . . . . . . 8, 000
.. . . . .. . 5, 850
.. . . . .. . 1, 700

291, 600 13,550

92, 850
43, 600
24,250
14, 100
8, 200

152, 700 1296, 700

78, 450
710
ll. 690

~9,

0~0

2, 610
1, 1-.10
660

6, 100

450
90

201, 750

I 8, 910

11,

lJ
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E.-Cupellation of m·gentijerous lead f1·om lead-matte smelting.
Material:
Argentiferous lead. __ ••.. ____ ..••.•.. _•••....•.. -.- .. -.- .... --.. 149, 250 kilograms.
Products:
386.95
Silver ....•. -----· ..••••............•,•.. ·----- ...••. -----------·
Poor litharge ... -----· ...••....•.. ·----·----~------·-----·-----· 61,700
Rich litharge ......... __ ..... "· _..•....... __ ... ___ ..•.•••...• __ . 66, 750
Abst1·ich (antimonial-scum or black litharge) .. -----·------ .••••. _ 7,3f)0
Hearth .. _.•.... _.... ___ ... _...... _..••••...• ___ ... _• _.• __ .. _.. . 19,500
Fuel and hearth material:
Stone-coal ....•. ------------------------ .••••. -----------------Faggots* ..••.... ___ ... __ .......•..•...•• _. . ___ ................. .
Marl .......•.. ----·-------.------ ____ ......•. ------------ ..•...

"

"
"
"

"

15,867
,,
240 pieces.
20,550 kilograms.

· 1!'.-Desilverization of the argentiferous lead 1·edttced front the rich litharge of the last process.
Aggregate number of shifts of skimmers.~---- ••• . - - ...••. .•••••
22
Aggregate number of shifts of firemen.........
---·- ...... ..
11
Argentiferous lead .... ------ ................. ·------ 25,000 ~
Rich lead (from lead-matte srnelting) . . . . • . . . • • • . . . . . . . . . 25, 000 5 50, 000 kilograms.
Products:
Rich zinc-crust (exclusive of 4,112 kilograms, which remain in the
middle kettle to go into next year's work) ... _....•.•.....•..•. 4, 896.5
Poor zinc-crust ............................. _......•...••.....••• 1,206
"
Oxides from ·refining (first period) .............................. . 4,300
"
Oxides from poling (last period) .....••............... ------ .... . 1,505
"
5,52!)
.Ab,zttg (first ~;cum, formed in melting the lead) .................. .
"
Refined lead .......................•..... _................. - ... . 29,245
"
633
Zinc used ............................................•...•.. ---"
Stone-coal used ...........•...............................•.... 6,550
"
45 pieces.
Faggots used----·· .... - ·~-- ............................. ,....... .

,,

G.-Liquation of lead K1·iitzet in the reverberatory.
Charged .....•.•••. _.............•......... _•...•...... _... __ ..

4, 500 kilograms.

Products:
Poor lead ....... _.... _............•........................• _.. .
Liqnation residues (kratze) .....•. --·· ........•....•..... " ..... .
Abstrich . ...•.....••••.••••... _••..•••••.........••••....• _.•...

2,800
200
1,100

Fuel:
Stone-coal . . . . . . . . . • • . . . . • • . . . . . . . . .......••..........•.....••.
I<~aggots . . . . . . . • • . . . . . . . . . . • . . . .. _..... _..•••..................

"

"

"

600
"
30 pieces.

H.-Reduction of l·itharge in the 1·everberatory.
Litharge charged ..••••..••....•••....••....•••.••••...•••.••...

76, 500 kilograms.

Products:
Rich lead------ ...•••..••..•.•• ------ ...•••••.••••••••••.•.•..
Abstrich ...•.. ...•.•... ~ ....•••..• __ ...••.••••••••• _••••••••••..
Cupriferous skimmings (Kriitze) .•••.•••••. ------ .•••••••••••••••

57,650
14,500
2,650

"
"

Fuel:
Stone-coal ........••....••..............•...••••...........•..•
Faggots ..........•..........•.. _.....••••...••.••.••• ~ ...••••.

9,150
780

"

"

"

I.-Refining of nwtte-le~J:d, liquation-lead from 'fAbstrich," ljc., in reverberatm·y.
Lead charged .....................•. _... _.. . . . • . . . . . • • . . . . . .. . .

2D, 000 kilograms.

*One thousand faggots are equal in effect to 34i ctr. of bituminous coal. .
tK1·iitze is the name given to a mixture of oxides of lead, (principally,) copper, and
other metals in smaller quantity, which may either be the residue remaining in liqua- ,
tion or the scum formed on the lead in the tapping-basins; only an impure lead can be ;
produced from it. A verr cupriferous first scum is in some works called schlicker.
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Products:
255 pigs, at 140 pounds ...•...••••....•.•........••....••..••••. 17,850 kilograms.
Abstrich ...... ....•••.•••••..••••.••••••••..••...•••••••••••••••
1 000
"
Lead-Kriitze .• _•••. __ .. _.••..• _•••.••••••• _••.•••••.••••••.•••••
1:550
"
100
,,
Hearth ....•••••..••••••..••••••••••.••••.. --- ....•••••••.•••.•
Fuel:
Stone-coal ••.•••••••.•....••......••••••.•••••..••••....•...•. ~
9DO
"
Faggots .......• _•...••....•.••.•..•...•............•.••.•....•.
30 pieces.
Marl used for hearth •••...•••..•••.••••..•••....•..••• _.•••••...
1, 486 kilograms.
K.-Liquation of Abst1·ich.
Abstrich charged .••••• : ••••.•••••... _. _.. _.... . . . • • • . . • • . . • • • • • • 13, 500 kilograms.
Products:
Lead ....•..... _.•.• _.... _•...•...•.. _.... 4, 350
"
Liq nation Kriitze. _•••..... __ •. . • • • • . . • • . . •
200 kilograms (to lead-matte smelting.)
Liqnation residues .•••....•••.....••...•.. 8, 350
"
(isreduce4 to hard lead.)
Fuel:
Stone-coal .........•.......... _••........•••••...••..••••.••••••
2, 050 kilograms.
l!..,aggots ......•••••.•••....•..... - ..•....••.•• - - ...••••.•.••••••
140 pieces.
L.-Manufact·m·e of building-stonefrom OTe-slag.
36,655 PIECES.
(100 pieces No.4 (12 X 6 X 6 inches) are sold for 20 silbergroschen, or $0.48.)
II.-TRE SAINT ANDREASBERG WORKS.

The bulk of the ores treated at these smelting-works for years past
bas been of foreign origin, while the mines of the immediate vicinity
have furnished only a small quantity of mostly exceptionally rich silver
ores. These mines, of which the celebrated "Samson" is the most
widely known, on account of its eminence as the deepest silver mine in
Europe, carrying at the same time enormously rich and finely crystallized
ores, have all reached such a depth that mining has become expensive
and not Yery profitable, especially as the pockets of rich ore in the
veins <lo not occur frequently.
At present, since the smelting-works of the Harz, Freiberg, and
1\iansfeld have formed a coalition for the purchase of foreign ores,
which permits a distribution of these ores as suited to the various processes at the difl:'erent works, and acts also very beneficially as far as
com~~tition in the ore market of foreign, especially English, smeltingworks is concerned, the Andreasberg furnaces are kept busy continually;
while formerly frequent interruptions could not be avoided.
In the summer of 1873 the works treated tue following ores :
A.-Ores from the Andreas berg mines, "Samson" and "~eufang,"
which consist of two classes :
·
1. Lead-ores, with about 30 per cent. of lead and 0.1 to 0.75 per cent.
silver. These come to the works from the dressing-works in a pulverized state.
2. Rich silver-ores proper, with a trace to 15 per cent. of lead (average 5 per cent.) and 2 to 30 per cent. of silver. These are all antimonial
silver-ores, and are furnished to the works in small quantities, as they
are found from time to time in the mines.
B.-.Foreign ores, which contain on an average 1 per cent. of silver.
About half of these are "dry ores," i.
ores containing no appreciable
amount of lead, and half pyritous ores, which mostly contain gold and,
on average, 10 per cent. of lead. The gangue of the foreign ores is
mainly siliceous.

e.,

29M
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All the pyritous ores are prepared for smelting by roasting them once •
in shaft roasting-furnaces. These -are 10 feet high, have a rectangular
section of 5 by 4 feet, and a-bottom which is inclined both ways from a
central ridge Win order to facilitate the discharge of the roasted ore.
The quartzose dry ores are burn€d when in the form of pieces,\ for
the purpose of making them more porous. Ores containing l€ad and
zinc-blende in considerable quantity have so far not been roasted; but it
is intended to do_so in the future. For this purpose a reverberatory is
to be constructed, about 45 feet in length and 6 feet 2 inches wide in the
clear. There are to be six working doors on each of the long sides, and .
two fire-grates for bituminous coal. The furnace .is to be connected
with extensive condensation-chambers, in order to save the large quantities of lead a11d silver, which would otherwise be lost.
The smelting is conducted in Raschette and round furnaces of the same
construction as those at Claustbal. The round furnaces are preferred,
and will probably be alone used in the future.
An average charge, at the time of my visit, was as follows:
Foreign ores .............................................................•.•.. 100
Copper-slag from Oker ........................... _.........•.................... 100
Slag from matte-smelting and from the same process ............................ 100
Litharge (for ores containing 1 per cent. of silver).............................. 75
375

The proportion of coke used to charge smelted is 1: 7.25. The round
furnace smelts in twent~y-four hours from 6.5 to 7 tons of charge.
The quantity of litharge added to the charge is dependent on two
considerations :
1. It is so proportioned as to permit the production of a certain
absolute weight of pig-lead; as, for instance, in the Raschette from 100
cwt. of charge a production of at least 25 to 30 cwt. of lead.
2. The silver contents of tbe lead, in proportion to that of the ore
charged, must be within the limits of the proportion established as the
most advantageous by the experience of the works. For ores containing below 1 per cent. of silYer, the contents of silver in the lead is to
be from 0.5 to 0.75 per cent.; for ores containing 1 per cent. of silver
and above, the lea.d prodnced is to contain from Ito 3 per cent.
These rules haYe been adhered to for a long time, but have varied
slightly according to the necessities at the works. The quantities of
litharge added to the charge were thus, in '1871, according to Wedding,
so regulated that with ores in the ellarge of 0.2 per eent. to 0.5 per cent.
silver, lead of about 0.5 per cent. silver; of 0.5 per eent. to 1.0 per cent.
Rih'er, lead of about· 1.0 per cent. silver; of more than 1.0 per cent.
silver, lead of about 1.2 per ce_nt. silver was desired as the result of the
smelting. The interestiug fact was here remarked that gold enters the
slag and matte in proportionally smaller quantity than the silver. The
resulting lead-matte and slag were satisfactorily poor in silver.
During the year 1873 the products resulting from the ore-smelting
were1. Lead, with 0.5 to 3 per cent. silver.
2. Lead-matte, with 0.07 to 0.35 per cent. silver and varying contents
of copper.
3. Hieh slag, that is, the slag gathered from the basins after tapping
in ordinary campaigns, and the whole of the slag in campaigns when
ores containing from 2.5 to 3 per cent. of silver are smelted. This is
smelted with rich old slags from the extensive dumps around the works,
in separate "slag-smeltings."
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4. Poor sh:tg, which must not contain above 2 per cent. of lead and
0.002 per cent. sihTer. The contents of silica in the slag v-aries greatly,
but may be set down for the general run of campaigns as 35 to 38 per
cent.
Two analyses given by Werlding, in his "Experiments and Improvements at the Government l\Ietal Smelting Worlrs during 1871," sllow
the principal constituents of the slag then made. Newer analyses were
not on hand at the time of my visit to the works, and the proportion in
the slag made at that time, of Si0 2 to the bases, was not supposed to
vary greatly from that herewith recorded.
a.
];'eO···--· ......•....... -----· .............•••......•......•..••.. 1:3.7
Si02 •••• _. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 42.5
Ah 0 3 .•• _ ••• _ ••••••••••• _.. • •••••••••••••••••••••••••••••••••• ~-. 19.5
CaO .............................................................. 12.6
1\igO .... .... ...• .•.. .... .... ...•.. .... ...• . ...... .•.•.. .... ...•••
Cu 2 0.... .... .... .... .. . .... .... ...... .... .... .......•.. .... ..•...

PbO .... .... .... .... .... .... ...... ...... .... .... •... .... .... ......
Ag ..............................................................•

b.

24 .7
40.9
15.:3
8.8

7.L

(i.6

0.27
1.2

1.25

0.0025

0.0030

The lead resulting from the ore-smelting is directly cupPlled at the
works. The silver produced is sent to the Lautenthal \Vorks for refining\ and the litharge is used in the ore-smelting.
The lead-matte is roasted once in the shaft roasting-furnaces above
mentioned. Their capacity is 40 centner in 24 hours, and the sulphur
contents of the matte are during this time brought down from about 24
to 5 per cent. The roasted lead-matte bas lately been mostly added
directly in the ore-smelting, where it forms a very desirable flux, rich in
iron oxide. This is done over and over ag-ain, until the copper contents
of the matte reach 10 to 15 per cent., when it goes into the coppersmelting. Here it is concentrated in three successive smeltings, when
it is finally turned into black copper, wllich is sent to the AltenaLl
Vitriol Works to be desil verized.
The Andreasberg lead-matte contains considerable quantities of antimony and arsenic.
Formerly, and as late as 1871, the Andreasberg lead-matte was
treated, after roasting, in a separate smelting. According to Dr. \Yedding, in the article above mentioned, the composition of a charge was
as follows:
Lead-matte ................... -.. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - _.. . . . . 100
Materials rich in lead, such as dressed furuace-resi<lnes, Kratze, bearth. &c....... 3~
Slag .................. _..............• _........................... _... . . . . . . . . 170

Proportion of coke used to charge smelted, 1: 7.7.
Amount of charge smelted in twenty-four hours, in small furnaces
with one tuyere, from 6 to 6.25 tons.
The slag resulting had the following composition:
FeO .............. -............. -........................• - •. -- ....•••••• -.. 38.50
Si02 ........................................... __ .............. -... . . . • . • . . . :~0.15
Al 203 -----· ................................................................ 16.90
CaO .....................••• -. . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.03
1\IgO .. -- .••••.•.•..••..•. - •• -- ...................•••.....• _. _ • ~ .•• __ ...• __ •

1.05

Cu2 0 .......................................................... ---· .... ....
PhO ..........• _..... _ .....•..................... __ .. . . . . . . . . . . . . . • . . . . . . . . .
Ag ....................•.•....•...... -. _......................... __ .........

0.50
3.55

0.003
09.683

The dust collected in the condensation-chambers from the roasting of
ore and matte is rich in arsenic, and contains 0.006 per cent. silver and
4.2 to 6.6 per cent. lead. It is roasted for the purpose of first collecting
the "arsenic :flour," (impure arsenious acid,) which is then further
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treated for the production of "arsenic glass," (arsenious acid refined, as
far as this is usually done at metallurgical works,) and then smelting
the residue, which is mostly added in the slag-smelting, on account of
its impurities.
All the rich slag made at Andreas berg is separately smelted, together
wit.h old slag from the dumps, furnace, and other residues rich in lead;
poor ores rich in lead, and sometimes, but rarely, with an addition of
copper-slag from Oker. An impure lead is the result. The composition
of the slag resulting from tllis smelting is given by Dr. Weddiug:
8i0~ ··---- ---------------------- ----··--· ·--· ··-· ·-·--·- ·--- ·-·-·- ---- ----·- 47.75
FeO _.. _ . ____ • _.. _. __ ..... __ ... _. __ ....• __ ..... _..... _. ___ ••...•.•. _... _.. . 18.90
___ ••••••••••••••••••••••••••••••••••••• _ • _ ••• _ •••• ~ ••• _ ••• - •• - - - . .

21.20

CaO .......................•.•••... ___ . __ ........................ --- .. -... --

6.00

A1 2 0 3 • _ ••

Wffg_-_·_·_·_·_-_-_-_-_-.--_-_-_-_-_-_-_-_-_._-_~::~~::::: ::::::::::::::::::::::::::::::::::::::: · ~:~g
Ag.... . ....... _. _ .. _•.... _................... _..... _...... _... _... __ . . . . . .
As & Sb .. _• __ . ____ ... _.......... ____ .. _....... __ . _. _. ___ ........ _..••.. _.. .

0.001
trace
99.001

-~

·a

·p

The comparative richness of this slag in lead and silver is due to the
scarcity of cheap basic fluxes.
The lead from this process contains from 0.10 to 0.50 per cent. of
silver, and is desilverized, by means of zinc, at the works. The zinccrust is liquated; the liquatiou-lead is added in cupellation, and the
zinc-dust in the ore-smelting, separate treatment not being adviEable,
as the whole quantit;r produced per annum does not exceed a couple of
centner. The lead is refined by poling, and the .Abstrich produced in
the operation is reduced to hard lead, which at present brings a better
price than refilled lead.
The slag resulting in the slag-smelting is partly used for the manufacture
of building stone. For that purpose it must be tough and at the same
time plastic. The contents of silica ought to be between 40 and 43 per
ceut., but the relative proportio11s ofthebasesare also of great importance.
The slag ought. not to be tapped into the molds, but must be put in by
means of suitable tools, in small portions; which are spread horizontally
O\er the whole mold, and cement to each other easily. If the slag is
permitted to run into the molds, filling them at once, the stones become full of cavities and worthless for use.
During the summer of 1873 about 150 centner of rich ore were smelted
daily, and it was intended to continue at that rate throughout the year,
so that the works were expected to produce about 30,000. pounds of sHYer, a product never reached before.
Before closing this article, I wish to mention here the interesting facts
noted at the Andreasberg \Vorks since they have smelted so much
American ore, in regard to the proportion of gold to silver obtained in
tbe various stages of the process. The statement is taken from the article of Dr. Wedding above mentioned.
Gold in the silver obtained uirectly ______ .. ____ .. ____ .. .. .. .. .. .. ..
Gold in the *silver obtained in the first matte-smelting...............
Gold in the E'lilver obtained by assaying slag _..... . . . . . . . . . • . . . . . . . .
Gold in the silver obtained from fumes ..................... _.......

0.88i per
0.140 per
0.277 per
0.300 per

cent.
cent.
cent.
cent.

Dr. Wedding says it is remarkable that in the products obtained form erly from Andreasberg ores these proportions were relatively reversed>
viz:
Gold in the silver obtained directly ..................... -----Gold in the silver obtained in matte-smelting ........... _.... .
Gold iu the silver obtained from slag ........................ .

0.018-0.010 per cent.
0.070-0.024 per cent.
0.10 per cent.
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and thinks that the reason for this is to be sought in the finer distribution of the gold in the Andreasberg than in the American ores. This
explanation, I think, is not satisfactorJ. The true reason is probably
to be found in the greater percentage of arsenic in the Andreasberg
ores, which would actually carry a larger relative proportion of gold
into matte and speiss than into the lead. The same behavior has been
remarked in the smelting-works of Eureka, Nev., as pointed out by me
on former occasions.
·
·
III.-THE ALTEN.AU WORKS.

At the Altenau Smelting-Works the following ores are treated:
1. Dressed lead-ores from the Upper Harz, which contain the amounts
of lead and silver given above, in the account of the Clausthal Works,
and in almost all cases a little copper. But the contents of copper, unless
exceeding 3 per cent., do not enter the accounts.
2. Rich foreign silver-ores, principally from Mexico and the United
States. The contents of these in lead and silver are very variable; but
the silver c,-ontents exceed in many cases 1 per cent., while the percentage of lead is ruostlJr low.
3. All the copper-ores obtained in the silver-lead mines of the Upper
Harz. These consist almost entirely of copper pyrites, and contain too
little silver to render its extraction profitable. They are treated by
means of the common German copper-smelting process and the copper is
sold as "rosette-copper," containing from 0.005 to 0.017 per cent. of
silver.
·
Lead-smelting.-The lead and silver ores have heretofore been smelted,
without a preparatory roasting, by means of the precipitation process
in shaft-furnaces; but it is intended to roast them first in reverberatories
hereafter.
The smelting takes place in Raschette and round (Kast) furnaces. It
is intended to use in the futnre only the round furnaces.
A normal smelting-mixture is composed of:

Lead ores from the Upper Harz ...... ----------------·· ....... .
Foreign silver-ores .. - .... ---- .......... -- .. ---- .. ---- ........ .
Litharge ... _.. . ............ -- .... -- ... -.-- ... -- .. ---- .. ----.
Copper-slag from Oker .................. ------ ...... -----· .. ..
Slag from ore-~Sm eltingat the works ...... ----·----·----·------·
Slag from lead and copper matte smelting .... - ............... .

Amount in
a charge.

Parts.

Kilograms.
1,500
1,000

100

750

G6. G6

50
100

1,500
1,000
2,500

{it.:i. 6!)
166.66

8, 250

550

This mixture is, however, by no means constant; it is always intended
so be so regulated that a lead containing not over 1 per cent. of sih'er
re'Sults.
The copper-slag from Oker contains about 1.5 per cent. of copper and
trace of silver and gold.
From the above smelting result :
Lead, containing 0.9 to 1.0 per cent. silYer.
Lead-matte, containing 0.14 to 0.18 per cent. silver.
Lead-matte, containing about 10 per cent. lead.
Lead-matte, containing from 8 to 12 per cent. copper.
Slag, containing 0.003 silver and 0.75 to 1 per cent. lead.
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The lead goes directly to the cupelliug furnace. The resulting cupreons
scum is added in the matte-smelting; the litharge is nearly all used
again in the ore-smelting; the silver is shipped to Lautenthal to be refined.
Whenever a considerable quantity of litharge, over and above what is
needed in the ore-smelting, has accumulated at the works, it is separately
smelted, together with poor lead-ores. The litharge contains originally
from 0.01 to 0.02 per cent. silver; the lead resulting from the treatment
with poor lead-ores contains rarely above 0.3 per cent. of silver, and is
desil Yerized by means of zinc. In melting this lead down for the purpose
of desilverization, a scum is for-med, (Schlicker,) which consists of PbS,
CuS, and metallic lead. This is liquated in the cupelling furnace, and
the resulting lead g·oes back into the desilverizing kettle; the dry scum
remaining is added in the main lead-matte smelting.
The desilverization of the lead by means of zinc is conducted like the
same process at Lautenthal, (of which see description in the chapter of
this report devoted to that subject,) with the exception only that the lead
is not refined by means of steam, but by poling. The argentiferous zincscum is smelted with basic slags in low-shaft furnaces, the resulting
products being rich lead, which is cupelletl, and slag, which contains
some silver, and is therefore used again in the ore-smelting. The zinc
of the zinc-scum is partly volatilized and partly goes into the slag.
Hard-lead (lead containing a considerable amount of antimony and
other subordinate impurities) is made from the antimonial Austrich,
which results during cupellation of the rich lead, and from that produced during the refining of the lead resulting from the smelting of poor
lead-ore with litharge.
All the rich slags are added either in the ore-smelting or the leadmatte smelting. The slag resulting from the smelting of poor lead-ores
is thrown on the dumps.
The following is an analysis of the refined lead produced at Altenau
by means of poling, from lead obtained in the treatment of rich foreign silver-ore:s together with the dressed lead-ores of the Upper Harz.
It was made by Professor Harupe, at the Clausthal laboratory, in December, 1871, and has, so far as I am aware, not been publisheu:
Bi...... ............... ......
Cu .... .... .... .... .... .... .
Sb.... ...... ...... .... ......
As..........................
Cl _. ____ ..•.•...•.......... _
Ag .... .... ...... .... ...... .

0.009580
0.00.:!475
0.005743
0.000875
0.00100

Fe..........................
Zn .... ____ ---· ......... ____
Ni .................. ----··..
Pb...... .... ...... .... ......

0.00:3272
0.000140
0.000196
99.976719
100

Other ancl earlier analyses of products and educts of the Altenau
lead-process have been published from time to time in the \arious articles written on the subject and published in the Preussische Zeitschrift
fii.r Berg-Hiitten uud Salinenwesen, in the Berg-und-Hii.ttenmannische
Zeituug, and other technical publications, to which the reader is referred. New ones, except that above given, did not exist at the works
at the time of my visit in the summer of 1873 .
.Lead-rnatte srnelting.-Tlle lead-matte resulting in the lead-smelting,
the contents of which are given above, is now all roasted in shaft-roasting furnaces 3 to 3~ meters high and 1.17 by 1.46 meters wide. In these
it loses its sulphur to within about 7 per cent. ·These roasting-furnaces
furnish the sulphurous acid for a system of sulphuric-acid chambers,
which produce about 7,000 centner of sulphuric acid of 50° Beaume per
annum. When no more sulphur is released from t-he matte in the furnaces, it is once more roasted in open heaps and then added in the leadore smelting, where it is a welcome flux, replacing part of the cop-
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per-slag from Oker. This is repeated several times, until the matte
contains 12 per cent. of copper, when it is transferred to that part of
the copper-smelting (Kriitzkupferarbeit) treating argentiferous copperproducts from previous processes.
Copper-matte smelting.-Tbe copper-matte is roasted from four to six
times in open heaps and then concentrated by smelting it with siliceous
fluxes (principally copper slag) in low shaft-furnaces with one tuyere,
and closed front, (Brillenofen.) This alternating roasting and concentration by smelting is repeated three to five times, when all the copper
is converted into the form of black copper, that from the earlier smeltings containing a much higher percentage of silver and gold than the
result of the last smeltings. The black copper is all partially refined
and granulated, and then given over to the copper-vitriol works, which
separate the silver and gold from it and convert the copper into a very
pure sulphate, which is sold.
The processes employed for the beneficiation of the lead and copper
mattes are very similar to those already mentioned in connection with
the Olausthal Works, and are therefore not described here. Those who
wish to get specific information on the subject are referred to the able
article of C. Kuhlernann in Preussische Zeitschrift, &c., vol. xix, p. 197
et seq., which treats these processes exhaustively.
The desilverization of the granulated copper and conversion of the
copper into sulphate is based upon the circumstance that metallic copper is soluble in hot diluted sulphuric acid under access of air, while
silver is not attacked. The latter runs off with the dissolved coppervitriol in the form of a fine slime, and is deposited in the bottom of
the extensive flumes and va,ts used in the process. The lead remains
as sulphate with the silver; the antimony also remains as basic sulphate of antimony; most of the arsenic remains with the silver in the
metallic state.
The silver-slime, together with the lead and impurities mentioned) is
mixed with litharge and reduced, the main result being a very rich lead,
which is cupelled. The resulting silver is sent to Lautenthal for refining.
This methed of extracting the precious metals from copper-ores owes
its existence to the necessities of the smelting-works of the Lower Harz,
and to this date it has not been possible to replace it with a better one,
though there are undoubtedly grave disadvantages connected with it.
The process is now well known among metallurgists, and I will therefore not describe it in its details in this paper, especially as I intend to
treat in my next report the same process (with only such slight modifications as the circumstances surrounding the works require) as practiced since October, 1873, in our own country.
In this connection late analyses of the copper-vitriol manufactured at
Altenau, aml of the silver-slimes collected, will be interesting. They
will help to show, together with the analyses of the same products from
the American works referred to, which I hope to giye hereafter, how
much more difficult is the treatment of the American mattes and blackcopper than that of the same smelting products at the Harz.
Analysis of copper-vitriol from Altmwn lVorks, by Professor Httmpe, Jan'ltary 4, 1872.
Sb ......•.•.......•••....•...•..

0.0584 \ Fe ...••. ·--······--·--·····--···
0.0017 Zu .•.. .•.. ••.. .... ••.• ..•• .....
Ni ...•.•........ ··---· .... .... .. 0.0204 Pb .•...••.•. ·-·· .•••...........
Co ..•....•..•...•••..•• _•....•..

As..............................

I

0.0171
0.0035
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Analys·is of silver-slime from the copper-'1-'itriol' works at Altenau by Professor Harnpe, February 26, 1872.

~

37.32 Pb.
2.87 0.
14.42 so3.
( 2.67 Cu.

Pb 0, SOa •••••••••••• --- • ·-- • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

54.61

CuO,S03+5HO •.•••••..•...•••...•.•..••.•.••••••.•..••....••••

10.50 <

g:~~ ~63.

L 3.79

FeO,S03+7Ho ...••..••••..••••..•.•••.•.•••.••••.....••.....•.•

0.u~o

ZnO,S03+7HO .......•....••••........•••.........•.•••........

0.72<

NiO,S03+7HO ...•.............•••.•.••..............••.•....••.

(
0 ~2l

{

r
1

l

CoO,S03+7HO ................................................ .
Sb03 ..................................... ---~ ..••.•.......•.....
u

"U(

As0 3 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
As . . . . . . . . . . . . . . . . • . . . ........•...•............................
Cu ............................................................ .
.Ag .••••. ------ ·----- ............... ------ •••• ·----- •••• ---- ••.••

AgCl * .............•..••.....•.......••••••..••••...••••........

.o

017
· {
_
11 94

HO.
0.10 Fe.
o.o2 o.
o.16 so3.
0.22 HO.
0.16 Zn.
0.04 0.
0.20 SOa.
0.32 HO.
0.105 Ni.
0.0:)5 0.
o.15 so3.
0.23 HO.
0.04 Co.
0.01 0.
o.o5 so3.

o.o1 no.

5 10.08
l 1.86

Sb.
0.

As.
1.33 l~ 1.03
0.30 0.
1.1~)

0.19
1.72
2.09 5 1.54 Ag.
( 0.55 Cl.

Si0 2 , (soluble)..............................................................
Wood and other admixtures.................................................
Sand .......................................................................

so3,3HO ...... .... .... ...... ...... .... ...... .... .... ...... ...... ...... .....

CaO ---· ...... .... .... ...... .••••. .... ...... ...• .... .... ....... ........ ...•
Hygroscopic water.........................................................

2
2.54
1.12
2.22
0.20
5.20
98.56

NOTE.-By boiling seven times with concentrated sulphuric acid and evaporating to
dryness each time, the silver could be completely extracted.

The follQwing exhibit shows the quantities of raw material treated
and of the final products obtained at the Altenau 1lvorks in 1872:
1. Lead and silver works:

Treated:
Lead-ores...... . . . . . . . . . . • . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . • • . .
Foreign gold and silver ores ................................ _... . .

34, 8G4 centner.
10, 960
"

Total...................................................... 45, tll4
Produced:
Refined pig-lead ................................................. . 20, 329 centner.
Silver .............................................•.............
9, 823 pounds.
Gold ...... __ ...........................................•.... _... .
96
"
Sulphuric acid, (500) ............................................ .
6, 284 centner.
Argentiferons black copper ...................................... .
1, 290
"
"Originat-i ng from the additions to the copper-sulphate solution of NaCl, which was
practiced at the time for the purpose of precipitating the silver which might be in solution. Now, this silver is precipitated by filtering the solution through granulated
lead and copper.
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2. Copper-works, (treating ores free from silver:)
Treated:
Copper-ores .....••.•••••...•••.•••••.•..••..•.••• ···:............
Produced:
Rosette-copper . . . . • • • • • • • • • • . • • • • • • • . • • . . • . • . . . . • • . • • • • • • . • • • • • . .

8, 759 centner.
1, 374

3. Copper-vitriol works:
Treated:
4,093
Argentiferous black copper .•••............................... ..•..
Produced:
Copper-vitriol .......... _........................................ . 10,296
(From this copper were extracted 840 pounds of auriferous silver,
which is, however, included above.)

"
"
"

During this year an average of 197 workmen were employed at the
works, at an•rage wages of ~ tbaler = 48 cents per day. Coke cost 27
groschen= u4.8 cents per centner.

CHAPTER

XV I I.

THE DESILVERIZATION OF LEAD BY ZLNC.
This chapter contains a description of the recent developments in
Europe of the process originally introduced by Parkes, and known. by
his name, for the desihTerization of argentiferous ores by means of zinc.
It has been prepared at my request by Mr. Augustus R. Meyer, of Saint
Louis, an edncated metallurgist, and will be found to contain material
additional to that presented in relation to this subject, in my report for
the year 1870, by Prof. F. Prime, jr., of Lafayette College. The desilverization of lead-bullion is already practiced at many establishments
in this country; and these records of foreign practice will be found
con\enient and instructive by American metallurgists.
INTRODUCTION.

'Tbe history of practical metallurgy in Europe, where operations
sanctioned by time are very often obstinately retained, has very few
examples to show of so rapid and universal an adoption of a new process as bas attended that of Parkes. The Pattinson process, which
permits the extraction of silYer from lead containing only 2.625 ouuces
(0.009 per cent.) of silver per ton, with profit, bad been introduced into
practical metallurgy not long before the invention of Parkes's process.
This circumstance, aud the fact that the new process gave rise to a,
great many intermediate products, difficult to handle by existing methods, were naturally unfavorable to the spreading of Parkes's process.
The difficulties in treating the intermefliate products even led, at some
places, to the rejection of the method, after it had already been practiced for some time. Impro,-ement.s, however, which followed each
other rapidly, soon established the new process as the most precise and
cheapest; and it is now carried on at. almost all European works of
consequence.
Pattinson's process effects a concentration of silver in lead. Theoretically, the desilYerization of lead by zinc is a separation of sil Yer
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from lead. In practice, however, this is not the case. The argentiferous zinc cannot be obtained free from lead 1 and in consequence only a
concentration of silver in lead is effected.
The desilverization of lead by zinc has the following advantage over
Pattinson's process: The working costs are less; the process is carried
out more easily, and in a shorter time; it is independent of the laborer'.s
skill; the losses of lead and silver and the consumption of fuel are
less. The foJlowing table shows the advantages obtained at Havre, by
the substitution of Parkes's process (Oordurie's modification) for that
o~ Pattinson's :

-----·~--------------------

Tons oflead treated in twenty-four hours .. __ ..... _............... ·---- ....... _. __ ... _..
Number of men employed.---- .. --·--·------ .... _.........•... ··---· ....•.•.•• ·..........
Consumption of coal iu per cent. of the weight of lead .... _.... ___ ....... _. __ ......•.....
Loss of pure lead, per cent._ ........... ___ ·--- ..... __ .... _............. _.....•. __ .... __ .

---10
50-52
45-50

4

20

23
W
1

The possibility of extracting silver from lead by zinc was discovered
by Karsten in 1842. Karsten found that lead with from 16.9166 to
19.25 ounces (0.058 to 0.066 per cent.) of silver per ton is almost completely desilverized by fusion with zinc, the molten and well-mixed
metals, if allowed to cool slowly, separating into two alloys. The
· upper of these alloys consists mainly of zinc and lead; and in it the
greater part of the silver previous1ycontained in the lead is concentrated;
the other alloy is impure, zinciferous lead.
Parkes, who had no information of Karsten's experiments, obtained
three patents on the desilverization of lead by zinc, in 1850, 1851, and
1852.
His process was first carried out at the L1auel1y Lead-Works in 1851,
and induced Karsten to again take up his experiments on a larger scale,
at the Friedrichshiitte near Tarnowitz, in Silesia. The experiments
were made by Lange, under Karsten's direction; they did not lead to
the application of the new method to practical metallurgy, on account
of ''the difficulty of freeing the lead treated from zinc,;' and of extra.cting the sih~er from the argentiferous zinc-alloy without loss.
The process was again taken up in Germany, with more favorab1e results, at the works of Pirath & J ung, at Oommern, and at those of Herbert & Co., in the Eifel, in 1806.
Roswag, a Frenchman, experimented on Parkes's process in Spain, in
1859, and several pat'ents were granted to him, one in 1859, (Spain,) a
second in 1801, (France, England, and Belgium,) and a third in 1862,
(Italy.) In 1863 comparative experiments were made by Mr. Roswag
at the Tyue Lead- \Vorks, near Newcastle, which led to a combination of
the processes of Pattinson and Parkes.
Nctt·~tre of Pa·rlces's process.-Argentiferous lead is melted together with
zinc in sufficient quantity, and at a proper temperature; the silver is
thereb,y extracted from the lead, and conveyed into an alloy, argentiferous
zinc, which, on account of its higher melting-point and lower specific
gravity, solidifies first, and separates on the surface of the metal-mixture,
if this be allowed to cool slowly. The two products obtained are:
1. Argen~iferous zinc.
2. Desilverized, zinciferous lead.
These two products are subjected to different treatment, the first
finally yielding silver, and the other, refined, marketable lead.
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Parkes's process consists, therefore, of the following operations: I.
Ziucification; II. Refining of the desilverized lead ; III. Treatment of
the argentiferous zinc.
I.-ZINOIFICATION.

The zincification comprises the formation and the separation of the
alloys.
The formation of the argentiferous zinc requires a certain temperature and duration and an intimate mixture of the lead and zinc. A
complete separation of the alloys is only obtained by a slow cooling,
during a long period of quiescence of tbe metal-mixture.
The extraction of silver from lead, that is, the formation of argentiferous zinc, is not limited; whereas the complete separation of the alloys
is influenced by practical difficulties, so that the desilverized lea(l always
retains a small quantity of argentiferous zinc, and consequently of silver. The limit of del:!ilverization is at 0.0583 ounce (0.0002 per cent.)
of silver.
The process of zincification is carried out as follows:
The argentiferous lead is melted in a kettle, and the <Jross is removed.
The temperature of the lead is then raised to the .melting-point of zinc,
whereupon zinc is auded, and both metals are mixed intimately by stirring, care being taken to keep up the temperature during this period.
After the mixture is completed~ the fire is damped with wet fuel, so that
the metal-mixture may cool slowly, and the cooling may take place
mainly from the surface~ As soon as the formation of a ring of zinc
round the pot has taken place (about 1 inch in thickness) the skimming
is commenced. The ring of zinc is first removed, one laborer loosening
it, and the other catching the loosened pieces in a perforated. ladle, so
as to prevent anything from falling back into and enriching the subjacent lead. This completed, the solidified zinc-crust is taken off' with
perforated ladles. As the metal-mixture cools more and more, new portions of argentiferous zinc solidity on the surface, and are also taken off'.
The surface of the skimmed lead has an indigo-blue color. Tbe skimming of the lead is stopped as soon as an assay of the lead shows sufficient desilverization, and the desilverized lead is then giYen over to the
refining process. During skimming care must be taken to prevent the
formation of too thick a ring of zinc. At Lautenthal, the operations
diff'er somewhat from those described. After the ring of zinc is removed,
and the solidified crust of zinc taken off, the argentiferous zinc deposited
on the sides of the kettle, under the surface of the metal-bath, is scraped
off. The mass hereby rising to tbe surface bas a mushy appearance,
similar to the lead-crystals of the Pattinson process.*
The desilverizing zinc may be added in the molten state or in pieces.
No benefit is derived by previous melting of the zinc, but only au addition of apparatus nece~sitated~ and the latter method. is therefore tlle
one most practiced.
The zinc may be added, moreover, in one portion or in several succes* Mr. Koch, chemist of the works at Lauteuthal, informed me during my presence
there, that, according to his experience, this mass, which he believed to ue an accumulation of crystals of argentiferons zinc, was richer in silver than the argentiferous zinc,
which solidifies on the surface of the metal-bath. It was Mr. Koch's intention to construct an apparatus whicll, cooled by a current of water, should effect au accumulation
of the argcntiferous zinc on its surface, when lowered into the metal-mixture. Mr. Koch
has published his ideas lately, in the Berg-uuu-Hutteu miinuische Zeituug, 1873, page
261.
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si\e portions. Generally the zincification is carried out witll successive
additions of zinc, which is of no direct influence, but indirectly important, since the complete desilverization is largely dependent on the
length of the period of repose. It is, therefore, possible to obtain the
same results with a single addition of zinc, if the process of firing and
cooling be repeated several times.
The modes of operation of these two methods differ somewhat. The
zinci:fication with a single addition of zinc completes each operation witbout interruption, whereas the zincification with successive additions of
zinc carries out the operations repeatedly and alternately. In the former
method, the skimming of the metal-surface is continued until perfect
desilverization. If the metal has cooled off so far-before sufficient desilverization-as to allow skimming no longer, it is reheated; and thereupon th~ process of cooling and skimming is repeated. In the latter
method, the skimming of the metal surface, after the addition of the
first zinc-portion, is carried on until the lead begins to crystallize, whereupon the temperature is again raised to the melting-point of zinc, the
second portion of zfnc added, and the process of zincification repeated,
&c., until perfect desilverization.
Tbe intimate :rpixture of lead and zinc is effected either by band (with
perforated ladles) or by machinery. Mixing by hand is more thorough
than b) machinery, and therefore preferable. Figure 1 shows the apparatus of Mr. Cordurie, as used at the works of 1\fr. Rothschild, at
Havre. The charge of zinc is put in the perforated box a; the apparatus is then lowered into the molten lead (the temperature of which bas
been raised to the melting-point of zinc) and put in rotation. The
zinc melts, passes tbrough the perforations of the box, ascends in the
lead, and is then mixed with this by the agitator b. .After complete
fusion of the metal the apparatus is removed, and the mixture of
lead and zinc completed by stirring with ladles during a few minutes.
An apparatus similar to this one has already been used by Mr. Roswag.
At the time Karsten experimented at Tarnowitz, I..~ange carried out
the zinci:fication as follows: each metal was melted in a separate vessel,
and when both metals were skimmed, the lead was poured into the
zinc through a perforated iron plate, so that it descended through the
zinc in drops.
Oonwumpt-ion of zinc.-Tbe amount of zinc absorbed by the process,
though chiefly dependent on the contents of silver in the lead, cannot be precisely determined, because it maintains no fixed proportion
to the contents of silver, and moreover a number of accessory circumstauces, such as impurities in the lead, manipulation, &c., are of influence. Roswag, tbe metallurgist already mentioned, determined the
amount of zinc necessary for complete desilverization by the following
formula: Z = 10 + 0.019 t, in which t ~tan<ls for the grammes of silver in
the ton, (1,000 kilograms,) and Z signifies the amount of zinc necessary,
in kilograms. According to Gruner, this formula always gives the
amount of zinc too high for rich lead.
Karsten applied 1.5 per cent. of zinc for the desilverization of lead
with from 16.91G6 to 41.2707 ounces. (0.058 to O.LU5 per cent.) of silver;
(tllis corresponds to 20 and 10.6 parts Zn to 1 Ag.) Flach and llling give
the following proportions for complete desil verization.
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ILLIKG.

Ounces of silver
to the ton of
lead.

FLACH.

Addition of
zinc, per cent.

7. 2917
14. 5833
29.1666
43. 7500
87. 5000
116. 6660

Ounces of silver
to the ton of
lead.

Proportion of
zinc to silver.

1. 25
1. 33
1. 5o
1. 66
2. 00
2. 00

50 : 1
26.6: 1
15 : 1
11. 1: 1
6. 6: 1
5 :1

Addition
of
.
zinc per cent.

29.1666
43.7500
87.5000
145.8330
262.4990

I

Proportion of
zinctosilver.

1. 0833
1. 2500
1. 5000
I: 8750
2. 0000

10. 833 :
8. 333:
5. 000:
3. 750:
2. 222:

1
1
1
1
1

,---·----- ------·--· ............................. ................................

At the furnaces near Clausthal, Harz, experiments established that
lead of the Upper Harz with 36.4583 ounces (0.124 per cent.) of silver
was sufficiently desilverized by 1.66 per cent. of zinc (13.3 Zn: 1 Ag.) but
not by 1.5 per cent., (12 Zn: 1 Ag.)
At the Friedrichshiitte, near Tarnowitz, the consumption of zinc, in
treatinglead with 29.1666ounces (0.1 percent.) of silver wasformerly1.42
to 1.44 per cent., (from 14.2-14.4 Zn: 1 Ag.) Treating lead with higher
contents of silver, it was found that this consumed comparatively
less zinc, and consequently it was supposed that the zinc in the skimmings resulting from poor lead was not entirely saturated. This supposition led to experiments tending to make use of the Sf'cond and third
zinc-skimmings of a previous charge, by giving them to a subsequent
charge as first addition of zinc. The results hereby obtained are given
in the following table :
.£
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No.

0
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A

-~
Ill

~

6
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::1
·~
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III-----------------------IV........................

219 60
235
220
220

Addition of Ounces of silver iu lead after
zinc.
addition of zinc.

t.C
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rno

:
"&;.9
'8 rn
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I
I.

]
II.

I

~
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g.s
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N

I

§
~o

~

-~
~A

~

Ctrs. Lbs. Lbs. ;-;;:: · - - - - - -

*Otrs. Ll1s.
! ..................... -----·
II . __ .. _- .... _.- ... --- .. - -.

00

27. 2708
26. 9791
25. 958;~
18. 9583

I

57 73
79 30
46 35
54 60

100
100
100
100

----------------------------------~-

* One German centner· = 100 pounds =

I
I

50 kilograms

50
50
5U

50

11. 0250
4. 2292
14. 2916
9. 3333

2. 8583
0. 7000
1. 0500
0. 81G7

o. 1750
o. 0583

0. 1750
0. 14~8

= 110 pounds English.

It appears from this table that, using- second and third zinc-skimmings
as first addition of zinc, 150 pounds of zinc sufficed to desilverize about
220 centners of base bullion, whereas from 310 to 325 pounds were used
formerly. This corresponds to a decrease in the consumption of zinc of
from 1.42-1.46 to 0.68 per cent. Since the whole quantity of zincskimmings cannot be utilized as here described. the consumption of
zinc amounts to about 1 per cent. In the Upper Harz the same experiments have been made, but they were not successful, as the zinc-skimmings were too rich in copper, and the lead fused therewith was enriched
in copper.
Influence of manipulation.-We have seen that the following conditions
are required for a complete desilverization: a certain temperature and
duration of the same; an intimate mixture of zinc and lead; slow cooling of the metal mixture, and careful skimming of the metal surface.
Gurlt, who describes Parkes's process as in operation at the Llanelly
Lead- Works, says that the temperature would not exceed 400° C., as
the desilyerizelllead woul<-1 otherwise ret~in too much zinc. The experi-
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ments made at Tarnowitz, under Karsten's direction, tended to determine
the minima of time and amount of zinc necessary for complete desilver·
ization. The following table gives the results obtained:
_.;;:
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38.735
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~
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5

~"0

~~

~-E

~

H01trs. Hours.
2
6

5
2. 50

4
4

. 75

4

0
~-----------·-

Oz.
0. 1424

Metal-bath was covered with charcoal;
after stirring, the temperature remained
the same; only near the end of six
honrs the temperature was lowered, and
water was sprinlded on the surface in
ordPr to solidify the upper l::tyerufmetal.
........ Desih·erizcd lead was free fmm silver.
........ De11ilverization was complete.
4. 577
1

"One old centner = 103.11 pounds English.

The results of the foregoing and a series of similar experiments showed
that, proceeding in the manner descril>ed in the table, the addition of
1~ per cent. of zinc, and stirring dnriug an hour, must be considered as
the miniwa. The desilverization. of 25 centner of argentiferous lead was
completed in four hours.
Karston next proposed to allow the metal mixture to wlidify in the
kettle, and then to separate the lead by liquation. The experiments in
this line were not successful, as it was impossible to restrict the fusion
wlto11.Y to the desih•erized lead.
In the last series of experiments made at Tarnowitz the idea was to
use a certain portion of zinc repeatedly for de~ilverization. The process
was conducted as follows : I.1ead and zinc were melted together, and
mixed intimately. After the metal mixture had been kept at a red heat
during four hours, the lead wa~:; cautiously tapped off through a cast-iron
pipe 2- inch in diameter, inserted on a level with the bottom of the kettle. In the kettle remained about G centner of argentiferous alloy, which
was again used for desilverization. The charge consisted of 25 centner
lead, with 15.95 ounces silver, and 4 centner zinc. Tl1e process was repeated seven times without addition of fresh zinc exceptiug the third
and fourth charges, each of which received 2 centner of extra zinc. '.l'he
lead obtained from tlte first six cllarges was completely desilverized,
whereas the lead from the seYenth charge retained 6.834 ounces of
silver.
It appears from the first six trials that 5~ per cent. of zinc was required for the desilverization of lead with 15.95 ounces of silver, whereas,
in the preceding experiments with a single fusion, onl,y 12- per cent. of
. ziuc '\as needed. Another inconvenience of this mode of conducting
desil verization was the fqrmation of large quantities of dross. Karsten
ascribed the unfavorable results of the last experiments partly to the
formation of this dross, but experiments in the laboratory did not prove
this to be the case. It was the incomplete separation of zinc from lead
on which the process was wrecked.
The following examples show still more plainly the influence of manipulation on complete desilverizatiou:
At Ulausthal base bullion with from 37.9166 to 40.833 ounces (0.13 to
0.14 per cent.) of silver, 0.285 per cent. Cu, 0.003 Fe, auu 0.44~ So, is
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sufficiently desilverized by 1.4 per cent. of zinc, (10.8 to 10 parts Zn: 1
part .Ag,) which is added in thrPe portions. The desih·erized lead only
retains from 0.1160 to 0.1458 ounces (0.0004 to 0.0005 per cent.) ot silYer.
.At Call, in the Eifel, the base bullion contains 14.5833 ouncPs (0.05
per cent.) of silver, 0.5 per cent. Sb, and 0.01 per cent. Cu. The consumption of zinc amounts to 1.4 per cent., aud the desilverized lead retaills only 0.0583 ounces (0.0002 per cent.) of silver.
At both places the metals are mixed uy stirring witb perforated ladles
during 20 or 30 minutes, whereupon the metal mixture is allowed to cool
slowly. The process is carried out with successive zinc additions at intervals of two hours .
.At Pise, in France, 2 per cent. of zinc are consumed for the desilvel~
ization of lead with 29.166 ounces (0.1 per cent.) of silver, (20 Z11: 1 Ag.)
The desilverized lead contair1s from C).2!HG6 to 0.4375 ounces (0.001 to
0.0015 per cent.) of silver. Conlurie's apparatus is here u2ed for zincification. The time between two additions of zinc does not much exceed
an hour. The time left to the meta} m1xture for cooling is doubtless too
little, ami this is the cause of the bigh contents of silver in the desilverized lead.
Influence of the contents of sil1.:er.-It is a well-established fact that
lead richer in silver is more rapidly desilverized tllan is the case with
poor lead. Illing gives the following illustrations. The columns under
I give the results at Call, under II the resn.l ts at the Ulausthaler Hiitte:

I OunccR.of sih·er. !IQuant~ty
of_sih·er ~h:>tracted
after zm c add1t1on.
Ii- I.- I II.
Originallead . ...... . . .. .. . .............. . ............. . l 8.2541 1 36. 451'3 100
Lead afterfirstadditionofzinc ............... . ....... . 6.1250 I 7.2917
74
Lead after second addition of zinc .. ____ . _____ .. __ .. -- .,1. 4583
1. 2250 1 17
Desilverizedlead ... ------··--·------·--··---···--··--· l 0.1750

I

0.1458

I.
(

34
5 }·
2·9
{
18
2 25 -

I

II.
100
20

( "
51-.,

3.36} 1-81l-(j
0. 4

Behavior of zincifero'us lead.-In 18G8 base bullion of the Lower
Harz was sent to Lautenthal in order to ascertain whether Parkes's proce~s was practicable for this impure lead. The results, as far as the extraction of silver is concerned, were striking. While the contents of the
silver in the purer lead (SchUechblei) of the Upper llarz were reduced
from 37.0166- 43.75 ounces (0.13 - 0.15 per cent.) to 4.375 - 8.75
ounces (0.015-0.03 per cent.) by the second addition of zinc, the impure
lead of the Lower Harz onl~' retained 2.0166 ounces (0.01 per cent.) of
silver after the applic~tion of .the second zinc portion . This favorable
beha~ior was found to be due to the zinc alreatly contained in the base
bullion.
Cordurie also found thnt a gh'en amount of zinc added to zinciferous
lead, will extract the silver more rapidly than if the lead be pure.
·
This phenomenon may be explained uy supposing that the formation
of argentiferous zinc had already taken place in the zinciferonH lead, to
a certain extent. This explanation is supported by the fact that a subsequent addition of zinc always <..lesilverizes with comparatiYely greater
rapidity than did the preceding.
Contents of zinc in the de8ilverizefl lead.-K:usten, examining the influence of foreign metals ou zine, fomHl that zinc nncl lead when melted
together always separate into two alloys, plumbiferous ziuc and zincif-
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erous lead.
follows:

The maxima of metals taken up have been determined as
Lea(lin.
zinc.

Analyst.

Analyst.

Zinc in
lead.

Richter ...........•..............•......
Lange ................................. .
Mathiessen ............................. .

Per ct.
1. 50
1. 00
1. 62

Per ct.

~:~-~~e~-:::: ·.·.:: ·_ ·. ·.·.: ::::?: ::: ::::: :: :: :::: ~: ~~

Richter....................................

1.22

Generally desilverized lead does not retain more than 0.75 per cent.
of zinc.
Influence of foreign metals.-Impurities in the lead to be desilverized
cause the formation of dross on the metal-surface. The dross must be
removed before adding zinc.
Antimony binders a complete desilverization; and lead containing a
large quantity must be refined before zincification. Zinc does not extract
the antimony from lead; antimony is only removed by subsequent refining.
Copper has a greater affinity for zinc than silver, and can therefore
be extracted from lead, without taking much silver into tile alloy, if zinc
is added in such quantity as to saturate only the copper. This is another
merit of Parkes's process, as it effects the production of lead free, or
nearly free, from copper.
The extraction of copper from lead by zinc is so complete that Mr.
Baker bas based a method of decopperizing lead upon it. It is evident
that copper in tbe argentiferous lead increases tbe consumption of zinc.
Gold also bas a greater affiuity for zinc than silver, and the latter is
only extracted after gold and copper are removed. This is made use of,
and the process is so regulated that the first zinc-skimmings contain all
the gold and copper.
At Lautentbal 49.5 pounds of zinc are added to 27,500 pounds of lead
(1 pound = 1.10 pounds English) for the extraction of copper and gold.
The skimmings contain all the gold an<l copper, and are not much richer
in silver than the original lead. The silver made from these skimmings
contains from 34.9999 to 58.333 ounces (0.12 to 0.2 per cent.) of gold.
At Call, 180 pounds of zinc are added to 300 centner (at 110 pounds
English) of base bullion. About 10 centner of zinc-skimmings are obtained, which contain tile gold and copper. This gold-copper scum is
treated with the residues of the treatment of the argentiferous zinc, and
the silver finally obtained contains 29.1666 ounces (0.1 per cent.) of gold.
Bismuth is not extracted by zinc.
Illing gives the following results of the elimination of other metals
along with silver obtained at German. works:
In the lead after removal
of zinc-skimmings.

Metals.

- - - -·- - - - - - - - - - - - - - · - · - - - : - - -

---------

Pe>· ct.

Per ct.

Iron ....................... _...................... . . _............. _..
Zinc . . . .............................................................. 0.006
Silver .................•....••••• - ....... -- .. _.. -.................. __ . 0. 0283

0. 006
0.227
0. 021

0

&~~b~r ~!. ." ."."."::::::::: .":::::::::::::::::::::::::::::::::::::::::::::

8:0. ~~~
005

g: ~~;

Pe1· ct.
0. 048
0. 007
0. 003

Per ct.
0. 046
0.008
0. 004

0. 541

0. 777

0. 005

0. 0662
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H.-REFINING OF TITE DESILVERIZED LEAD.

Refining has in view the separation of foreign metals from the lead,
so as to m~ke it suitable for purposes of manufacture. As different
metals influence different qualities of the lead it will depend upon the
use to be afterward made of the refined lead whether the separation
of a certain metal must be more or less complete; and the process of
refining is conducted accordingly. Corroding-lead, for instance, must
contain very little copper, (not more than 0.0014 per cent., according to
Hampe,) whereas the influence of copper upon the malleability is not so
delicate.
As already remarked, desilverized lead retains zinc. According to
Lange the maximum of zinc retained is 1 per cent., but generally the
amount does not exceed 0.75 per cent. This proportion of zinc makes
lead brittle and unsuitable for various purposes of manufacture. But
zinc is not the only impurity in desilverized lead. The lead which is subjected to desil verization generally ·being impure, this is also very often the
case with the desilverized lead, as this coutains all impurities which are
not extracted by zinc. Hence, antimony, arsenic, and bismuth may be
contained in desilverized lead; of these antimony is the most frequent.
All these metals, bismuth excepted, have a strong affinity for oxygen,
and can, therefore, be separated by oxi<lation. In a series of methods
chlorine is used for refining desilverized lead; but this only effects the
removal of zinc, and the lead, if dezincified by this process, must, til erefore, be subjected to further refining· iu case other impurities are contained in it. Bismuth cannot be separated from lead by oxidation, as
the latter has a stronger affinity for oxygen. As bismuth, moreover,
cannot be removed by chlorine, it appears that lead with a large proportion of bismuth cannot be advantageously subjected to desilverization by zinc, as the lead produced coulll not be freed from bismuth, ami
would, therefore, not be marketable. Base bullion containing considerable quantities of bismuth is, therefore, treated by the Pattinson process, and then cupelled. Smelting the first portions of litharge formed
in the cupellation produces a pure lead.
It has for a long time been the endeavor of practical metallurgists to
find a good method for refining desilverized lead. The large amount of
zinc contained in this lead necessarily calls special attention to the
remoYal of that metal, particularly as in some cases it is the only impurity. Antimony, the only impurity of desilverized lead, besides zinc,
which need be here considered, can be completely remo\ed by the softening process. It is, therefore, ouly necessary to have a good method
for the removal of zinc. As zinc renders smelting in the blast-furnace
difficult, a perfect method must effect the concentration of zinc aud
antimon;y in separate products, and muBt convey tbe zinc into a product
which requires uo further treatment, or, at least, no treatment in the
blast-furnace. In most recent trials tbe removal of zinc and that of
antimony is, therefore, effected by different agents, and both are conceutrated in separate products. All methods which have been employed tor refining desilverized lead may be classed as follows: 1.
Methods which effect the simultaneous removal of all impuritirs;
2. Metbods which effect the removal of zinc and antimony separately.
In the former class we have, first, the softening process; and, secondly,
methods of refining by special ageuts of oxidation, under wllich may
be distinguislled a current of hot air, nitrate of soda, and litharge. Of
all these methods only the softening process h~s been introduced into
practical metallurgy. The others are open to the common objection,
30
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that they collect the zinc in skimmings which must be returned to the
blast-furnace for further treatment, where the proportion of zinc contained is a hinderance to the lead-smelting, and is itself lost.
The softening process.-This process, which is the oldest in use for
refining desilverized lead, has been abandoned at most European works,
and replaced by better methods. As will be seen below, it is the best
method for the removal of large quantities of antimony, and in the
treatment of lead with large contents of antimony softening is, therefore, still employed; but in such cases it is performed either before
desilverization, or after the remova.J of zinc by some other method.
The process is characterized by the slowness of the reaction, and, as
the temperature required is relatively high, involves large losses of
metal. Large quantities of lead are oxidized together with the impurities, and the percentage of oxides formed is very large. The long
duration and high temperature of the process cause, moreover, a large
consumption of fuel and labor.
At the Llanelly Lead-vVorks in Wales, where the process was first
used for refining desilverized lead, it was carried out as follows: The
charge was 10 tons of desilverized lead; the temperature used was a
good red beat, and the average time needed for completion of the process "\Vas nine hours. The lead was skimmed three hours after charging,
and about half an hour before tapping. After the completion of softening, the lead was tapped into a cast-iron kettle and here poled. No
zinc could be detected in the refined lead.
·
At I..~autenthal refining desilverized lead by the softening process has
been tried, but was soon abandoned, as it caused large losses of metal,
and was connected with a large consumption of fuel and labor.
Refining by specia.l agents of oxidation.-At Lautentbal a trial was
made to effect the refining of desilverized lead b,y a current of hot air;
but the results were unsatisfactory. Large quantities of lead ~vere
oxidized with the impurities. A perfect removal of antimony was only
effected a.fter the zinc bad been removeu bv chlorination.
In a second series of experiments, nitrate of soda was the agent used
for oxidation. The salt was put into a perforated box and this lowered
into the molten metal. Complete refining was eff'ected, but the quantity of lead oxidized with the impurities was so large as to make the
process impractic;otble. A last trial, made at Lautenthal with litharge,
was conducted as follows: Litharge was thrown on the surface of the
molten lead, and intimately mixed with the metal by poling. The lead
was thereby completely refined, lmt the favorable result was found to
be due to poling, as the temperature . was not high enough to melt
litharge, so that this did not enter into reaction. At Braubach, Lowever, this process was successfully carried out in a reverberatory furnace,
in which a sufficient temperature was easily attained.
We now come to the methods which effect the removal of zinc and
antimony separately. Under this head two processes are to be distinguished : first, the dezinci:fication by chlorination, and remoYal of the
· remaining imptuities by some other agent; and secondly, the dezincification by the decomposition of steam, and the oxidation of antimony by
the oxygen of the atmosphere.
Dezincification by chlorination, and rmnova.l of the remaining impurities
by some other agent.-Slow reactions and low temperature are the characteristics of this process, at least in the first operation. lt may be
carried out in a kettle or in a reverberatory furnace, and at some places
the two operations of the process have even been performed in different
apparatus.
·
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The process, which is a German invention, bas been extensively experimfmted upon, and various modifications were once in operation in
Germany, but Cordurie's proce8s has replaced them almost everywhere.
At Call, in the Eifel, a modification of this process is still in operation,
and gives, it is said, satisfactory results. At Lautenthal and Tarnowitz
the process was connected with large losses of metal, and a large consumption of fuel and labor; it bas, consequently, been replaced by
Cordurie's process.
By the chlorination process, the zinc contained in the desilverizcd
lead is couvesed into a slag, which consists of the chlorides and oxides
of zinc and lead. As tllis produd contains lead, it is returned to the
blast-furnace, where it renders smelting difficult. The zinc previously
co11tained in the desilverized lead is entirely lost.
The chlorination of the zinc is effected by a chloride, or by a mixture
of a chloride and a sulphate; the operations are the same in both cases.
'l'lle process is carried out as follows:
After the molten lead has been brought to a dull red-beat, the
chloride or the salt mixture is added, and intimately disseminated by
frequent stirring. Two products are obtained, the chloride-slag and
the dezincified lead. The chloride-slag is added to smelting in the
blast-furnace; the dezincified lead, if it contains antimony, is subjected
to furtlter treatment.
The substances used for dezincification are chloride of lead, chloride
of sodium, a mixture of chloride of sodium and sulphate of lead, a mixture of sulphate of lead with Stassfurth salts, (chloriUes of sodium, potassium, and magnesium,) Stassfurth salts alone. The results of experiment with each of these will be given in the oFder named.
At Call, chlorination of zinc was formerly e:ffected by impure chloride
of lead, (containing 62 per cent. of lead,) according to the following reaction:
Pb Cl+Zn = Zn Cl+Pb.
4.7 per cent. of the impure chloride of lead, which was prepared by
treating lead-fumes with hydrochloric acid, was consumed. Dezincification was carried out in a Pattinson kettle, and completed. in twenty-four
hours. The following results were obtained:

____ _ _ _

foreign metals.
,Percentage
. - - - - - . /of
'-Before
Chlorination..

Zinc ........ - -- ... - . . .... - . - .. - .. - . - - . - - . -.
Copper. _. _... - -- ... - -- . __ ... - - ..... - _. - . - .
Iron . _. _.. - ...... _- - .. __ .. - .. - . - ... - ... ___
Antimony ...... - - .. -- . - - . -. - - - _-- . - ... - _. -

After
Chlorination.

0. 777

0. OO.J

0. 008
0. 004
0. 046

0. 011
0. 005
0. 010

Illing ascribes the decrease of the contents of antimony partly to oxidation of this metal by the oxide of lead existing in the impure chloride of lead, and partly to the formation and volatilization of chloride of
antimony.
The dezincified lead was freed from antimony by oxidation in the
softening-furnace during twenty-four hours. The resulting lead contained the following impurities:

Zinc . - ..... - ..... - - - ....... - . _- .. -. - . - ...... __ .. ____ . __ .. _.
Copper.- ... - . - - . .. - - - .... -. - - __ . _.. _. __ . ___ . _.... __ .. _. __ . _
Iron . .. ...... - . - - ~ . - . - . - .. - .. ___ ... __ . ____ ... _.. _.. _. ___ . _
Antimony .......... - .. _. _.... w. _. __ ... _. __ .•• __ • ., •. _.• _....

0. 003
0. 007
0. 005
0. 003
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At Commerp. deziucification is carried out in a reverberatory furnace,
in which the lead is kept melted, under a layer of 1 per cent. of common
salt, for eight to ten hours. Intimate mixture is effected by poling.
According to Illing, oxide of lead is formed, which, entering into a
compound with oxide of sodium, causes the evolution of chlorine, which
corn bines with zinc. The lead of Commern does not contain antimony,
and the dezincified lead is therefore marketable. According to Percy,
experiments in England bave shown that, without adding salt, the lead
would have been ready for tapping after four or five hours. llling gives
the following composition of the dezincified lead:
Zinc ........................... - . . . . . . . . . . . . . • . . . . . . . . . . . . traces.
Cop})er ................................................ ft.. . 0. 0021
Iron ...... . ..................•..... - ..•. _. . . . . . . . . . . . . . . . 0. 0180
Antimony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 0028
Chlorination by a mixture of salt and sulphate of lead bas been substituted at Call for dezincificatiou by chloride of lead. The reactions
of this process are:
PbO,S03+NaCl+Zn=ZnCl+NaO,S03 +Pb
The conduct of this process has been somewhat changed. At present
it is as follows: From 1.15 to 1.2 per cent. of sulphate of lead, and 0.38
to 0.4 per cent. of common salt (referred to the weight of desilverized
lead) are added to the desilverized lead, and this is kept at a dull redheat during twenty-four hours. The lead and salt mixture are well
mixed by stirring. As the reactions take place mainly on the surface
of the lead, the operation is carried out in a shallow kettle, a little over
8 feet in diameter, and about 3 feet in depth. The complete removal
of zinc is indicated by small spots, or a line, of a peculiar white color,
appearing on the surface of a sample at the moment of solidification~
This appearance is ascribed to the formation of an alloy, consisting of
zinc and lead, which separates on the surface of the sample; it is a
concentration of the zinc contained in the sample in a small area. This
indication is said to be so delicate as to show traces of zinc, which cannot
be detected by a humid test. The charge of desilverized lead for one
operation is 12-2- to 13 metric tons; the slag produced is 1.31 to 1.4
per cent. of this weight, and contains 25 per cent. of lead; twenty-four
hours are required for complete dezincification.
The dezincified lead contains antimony, which was formerly removed
by poling. At present the removal of antimony is effected as follows:
About 0.3 per cent. of lime is mixed with the dezincified lead by stirring.
The lime extracts the antimony, forming a black scum; after the operation has been carried on for-twelve hours, the scum which has collecteu
on the metal-surface is taken off, the lead once more stirred well for
about fifteen minutes, and the scum rising on the surface also removed,
and added to the first. The remaining lead, which is now completely
refined, contains:
Metals.

Sb ................... . ............••.............
Cu ....................... _.. ___ ......... __ . __ . _.•
Fe ................... _... . .. ___ .. __ ..•........ _..
Zn .................................. . ........... .
Bi ..· ................................•..... , ..... .
Th ......... , ..... : .................. ~ ..... .. •.. " ..
Ag. - ..... - .. - ....... - - .•..• ·..................... ~ .

Per cent.

0.0008 to 0.0016
0.0004 to 0.0005
0.0019 to 0.0023
traces.
0.0023 to 0.0024
0.0003
0.0005
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The method for the removal of antimony is only advantageous for
small quantities of antimony. The scum resulting from dezincifieation
and that from refining of antimonial lead are treated together ; they
are passed through the blast-furnace together with iron-slag. The zinc
is conveyed into the slag, and lead with from 2 to 3 per cent. of antimony is produced. This lead is treated with lime in a manner similar
to that described above. The greater part of the antimony is extracted
by the lime, and lead is produced which can be rolled and is therefore
marketable. The skimmings taken from this lead are again passed
through the blast-furnace, and yield lead with from 10 to 14 per cent.
of antimony. This lead is melted in a kettle, refined by adding 0.5 per
cent. of nitrate of soda, and then sold for type-metal.
The refining method used at Call is said to give very good results, and
to cause only small losses of lead, as the temperature is very low.
Passing through the establishment where this process is carried· out, no
metal-fumes can be perceived arising from the refining-kettles.
Formerly the slag obtained from dezincification of desilverized lead
was treated with water acidulated by hydrochloric acid. The residue
consisted of sulphate of lead, wherea.s copper and silver were dissolved
as chlorides (the latter on account of the presence of other soluble chlorides.) The silver was first precipitated lJy copper, then th~ copper by
iron, and then the iron by lime. Zinc is lastly precipitated, also by
1ime, but out of a boiling solution.
Chlorination by Stassfurth salts~ or by a mixture of these ~alts with
sulphate of lead, was successfully tried at the Royal Silver-Works of
Clausthal. The mixture of these salts and sulphate of lead was found
more advantageous than the salts alone. The lead was h:ept melted with
frequent poling under a layer of 2 per cent. of the salt-mixture for
twenty-four hours. The dezincified lead was yet brittle, (from antimony,)
and was therefore subjected to softening in the cupellation-furnace.
The changes in composition, which the desilverized lead underwent
during refining, are shown in the following table:
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Copper. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0. 1070
0. 00;)4
0. 0064.
0. 000(12
.Antimony . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Zinc ..... -............ . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .

Sil\'er........................................................

0. 6208
0. 0032
0. 0013
0. 1200

0. 0096
0. OO:J4
0. C034
0. 00063

0. 0080
0. 0019
0. 0024
0. OC063

0. 00~•8
0. 001 B
0. 0024
0. 00 lJ

The impure litharge obtained by softening was reduced to hard lead.
The scum resulting from dezincification of desilverized lead was passed
through a low-blast furnace, in admixture with the scraps formed in
ladling the refined lead from t.he kettles.
DezincificCttion by decomposition of steam, and oxidation of antimony by
the ox.lJgen of the atmosplte~·e.-This method appears in two modifications:
first, refining by poling; and secondly, refining by Cordurie's process.
Both modifications are based upon the chemical behavior of the impurities of desilverized lead-zinc aml antimony-toward steam, at a high
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temperature. Under this condition, steam is decomposed by zinc, which
is thereby oxidized, whereas the antimony is not attacked by steam.
Antimony, however, may be oxidized by the oxygen of the atmosphere.
These two modes of oxidation are effected by the same agent, steam, in
both modifications of the process; but while the oxidation of zinc is
effected by the chemical action of steam, this agent has only a mechanical effect in the oxidation of antimony. The boiling caused by the
steam effects a continual renewal of the metal surface, and therefore
promotes the oxidation of antimony by the air.
As long as zinc is present, antimony is not oxidized; and it is therefore possible to collect antimony and zinc in separate products. Lead
is oxidized along with both zinc and antimony, in varying quantities;
but the oxidation is larger in the first part of the process, during the
oxidation of zinc. After the zinc is removed, antimony is attacked, but
only little lead is oxidized along with it. Violent oxidation of the lead
takes place after the removal of antimony.
The success of the process largely depends upon the temperature
employed, which ought to be cherry-red. At a high temperature a
smaller quantity of oxides is formed, and the oxides produced are
richer in zinc, a more eomplete refining is effected, and the process
is completed in shorter 'time. On the other hand, a high temperat,ure
augments the corrosion of the kettles, and causes the formation of ferruginous lead. A low temperature increases the quantity of oxides,
and may protract the process to such a degree as to render it unprofitable.
The adva!ltages of this method over those described above are : First,
greater rapidity and consequently large savings in the consumption of
fuel and labor; second, smaller quantities of intermediate products;
third, the accumulation of zinc and antimony in separate products.
In the poling p_rocess oxidation is effected by keeping green wood
submerged in the molten lead. As the process is carried out in open
kettles, the quantity of lead oxidized along with zinc is increased, so that
a larger quantity of zinciferous oxides is produced than by Cordurie's
1)rocess. Poling was already used by Roswag in 1863 for refining desilverized lead. The desil veri zed lead was poled in a reverberatory furnace, at a red beat.
A trial made in the Harz with this method gave highly advantageous
results. The following table furnishes a comparative view of the old
process (refining by chlorination and subsequent oxidation) and the poling process:

Costs for labor.

Old process ------ ...... --- ... ----- .. --- .. ---- .. ------..... .. .
Poling ...... ----- ....... ---- ........ -----.---- .. ---------.....

B ours. P er ct.
24
14
6 gr. = 14 cents gold.
5-6
10
5 gr. = 12 cents gold.

*In per cent. of the weight of the desilverized lead treated.

The yield of refined lead was 74 to 76 per cent. in both cases.
The loss of lead in poling was 1 per cent. A disadvantage of the new
process was the rapid corrosion of the kettles. At Lauten thai 180 centners of lead, tat 110 pounds English,) containing 0. 7 per cent. of zinc and
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1 per cent. of antimony, were so completely refined by poling during
nine to ten hours that the impurities remaining in the lead only amounted
to 0.0068 per cent. Of the ten hours six were used for dezincification.
By Cordurie's process a high degree of perfection has been attained in
the refining of lead, and the old methods have been almost everywhere
superseded. This process effects oxidation of the impurities by a jet of
steam passed into the lead, and excludes the air during the oxidation
of zinc, while in the second period (removal of antimony) the air has full
access. This arrangement secures the oxidation of zinc by the oxygen of
the steam exclusively, whereas in poling zinc is oxidized partly by decomposition of steam, partly by the air, which has ·free access throughout the process. Consequently, the Oordurie process is completed in less
time; the zinciferous oxides are richer in zinc, and the quantity of oxides
is less than is the case in poling. The losses of metal are, moreover, less,
and the workmen do not suffer so much from the metallic fumes, owing
to the hood which covers the refining kettle.
Oordurie's process is carried out as follows :
The refining kettle is covered with a hood of sheet-iron. In order to
give the lead the cherry-red heat required for the process, the metal surface is covered with charcoal and tlle fire urged. The temperature attained, steam is now passed into the lead, but only after the conYeying
pipes have been freed from water, which, if blown into the lead, would
cause serious explosions. During the oxidation of the zinc all tlle doors
must be closed, in order to exclude tlle air. The zinc is oxiuized by decomposition of the steam, and rises to the surface as oxide of zinc, wilere
it melts with oxide of lead, formed on the metal surface. In the begin- ·
ning of the process the oxide-mixture is semi-fluid. Steaming is continued until the mixture is perfectly dry, which is a sign of completed dezincification. Another test for zinc is to take a ladleful of lead, and
pour this out in drops after it has cooled somewilat. If the lead is not
completely dezincified, the zinc contained in the drops of lead will solidity and remain behind, forming Zinklappen, (zinc rags.} which Ilang
do,-vn the ladle. The non-appearance of these Zinklappen is a sign of
completed dezincification. A crystalline star on the surface of a solidified sample of the lead indicates tile presence of antimony, in which case
the lead is subjected to . further steaming after the zinciferous oxides
haYe been removed. The doors of the hood are open during this operation, in order to allow the air full access. In this period mainly antimony
is oxidized, ~ith little lead, the oxidation of wilich rapidly increases as
soon as all antimony is removed. The sign for completed refining is the
formation of" gold-litharge" on a skimmed sample. At Tarnowitz the
completion of refining is determined by pouring a sample of the lead, after
it bas cooled somewhat, on a stone. In case of pure lead the plate of
lead is plain, and shows large crystalline faces. If the lead is pure, the
hood is remo,~ed, the antimonial oxi<les are taken off', and the lead, after
it, has cooled, is ladled into molds. 'l'he hood which covers the refiningkettle is connected with condensing chambers, wilere tile powders,
which have been carried. away by the hydrogen and. the excess of steam,
are deposited.
·
At IIavre the desilverized lead contains 0.75 per cent. of zinc and very
little antimony. Dezincification is canied out in separate kettles, which
hold only half the quantity of lead treated in the desilverization kettle.
The high temperature employed in Oordurie's process, and the antimony contained in desilverized lead, etlect a rapid corrosion of the kettle during refining, and cause the formation of cavities in it. If refining
and desilverization are carried out in the same kettle, argentiferous zinc
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may settle in the cavities during zincification~ and can therefore not be
removed by skimming. In refining the desilverized lead, the deposits are
thrown out of the holes by the violent agitation in the metal-bath, and
the lead is thereby enriched. For this reason refining in separate kettles, which is highly advantageous, has been introduced at Havre. In
order to facilitate the process, two kettles are used for refining one
eharge of desilverized lead.
At Havre superheated steam of 60 to 70 pounds' pressure is pressed into
the lead, and refining is completed in three hours. The lead produced
is of a very good quality. The quantity of oxides formed amounts to
from 2 to 3 per cent. of the lead operated upon, and the direct yield of
lead is 82 per cent. of the base bullion treated. As only minute quantities of antimony are contained in the lead, dezincification is sufficient.
The powdery mass on the met:;tl surface consists, in 100 parts, of shots of
lead 79 parts, of oxide mixture 21 parts.
100 parts of the oxide mixture contain : PbO, 61.4; ZnO, 30.8; the
rest being iron, carbonic acid, &c.
.
At Lauten thai, and also at Tarnowitz, the old Pattinson plant is used
for Parkes's process, and dezincification and refining are carried out in
the same kettle. Owing to this arrangement, the inconveniences above
mentioned sometimes occur at these works. At Lautenthal the steam is
not superheated, but onl,y dry, and has a pressure of only 14 pounds.
Experiments with superheated steam of higher pressure have not
shown any ad vantages over the mode of operation practiced at Lautenthal. It was not possible, by increasing the pressure, to oxidize zinc
and antimony at the same time, and, indeed, this would not have been
advantageous.
After zinc ai;td antimony have been removed, the lead is steamed for
a third time at Lantenthal, and during this steaming the kettle is entirely uncovered; tlw oxides produced thereby are a:lmost pure litharge.
This third steaming has the object of assuring the perfect removal of
antimony.
The direct yield of lead at Lautenthal is 80 to 84 per cent.; of zinciferous oxides 2.55 per cent.; and of antimoni'al oxides, 1.213 per cent.;
(all calculated on the base bullion treated.) Of the lead (base-bullion)
1.14 per cent. passes into the zinciferous oxides, and 0.8 into the antimonial oxides. The zinciferous oxides contain 55 per cent. of lead.
The removal of the zinc requires three hours, and that of antimony
one hour.
The refined lead has the following composition:
Lead .. _.... __ .... _......... _......... ___ .. _. _.... __ ... __ . 99. 9913
Copper. _......... , ............ _ - . _ ......... _....•. _. . . . . . 0. 0022
Iron . __ .. _ .. _. _.. __ . _. ~ .... _.................. ____ . . . . . . . . . 0. 0007
Antimony ....... __ ......... _... . ......... --- .. - .......... -.. 0. 0052
Zinc . _............... - - ....... - ...... - ...... · - - - - · · · · - · Silver ................. _.............. ~ ... _...... - . . . . . . . . 0. 0005
The treatment of the oxides formed in Cordurie's process now demands
attention.
At Havre only zinciferous oxides are produced, which retain shots of
lead. As we have seen, the powders formed during refining consist of
79 per cent. of shots of lead and 21 per cent. of oxides. These powders
are washed with a little water on an inclined table, 6 feet long, whieh is
divided into two compartments. The shots of lead remain on the upper
compartment, and are returned to the refining process. On the secoll(l
compartment oxides very rich in lead accumulate; these are reduced in
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a reverberatory furnace. The third product is a mixture containing
approximately equal parts of oxide of lead and oxide of zinc; this
passes through a sieve in the lower compartment of the table, and is
eollected in a reservoir. These oxides are subjected to decantation in
barrels, hereby yielding two products: a mixture of oxides containing
60 per cent. of lead, and a mixture of oxides containing 30 per cent. of
lead.
The first mixture is treated with hydrochloric acid, in order to extract
the zinc; the residue is reduced in a reverberatory furnace. The second
mixture is dried and sold as paint, (oxide of zinc.)
At Lautenthal three different kinds of oxide-mixtures are produced:
zinciferous oxides, antimonial oxides, and oxides consistiug mainly of
oxide of lead.
The zinciferous oxides are washed on an inclined table, which har-: a sieYe
at the lower encl. Two products are obtaineu: oxides with 80 per cent.
of lead, which remain on the table, and oxides with 30 per cent. of lead,
which pass through the sieve and are collected in old Pattinson kettles.
The oxides with 80 per cent. of lead are passed through the blast-furnace
in admixture with the impure oxides formed in the cupellation-process,
·scraps from ladling the refined lead from the kettles, oxides of the third
class, (mainly of lead,) and slag. The lead hereby produced is refined
by Oordurie's process, and brought into market as Jlluldenblei, (.second
quality lead.) The antimonial oxides are subjected to liquation in areverberatory furnace, and yield lead, which is refined with the Muldenblei, and antimonial OKides, which are reduced to hard lead. The
zinciferous oxides, containing 30 per cent. of lead, are sohl as paint.
As already mentioned, impure lead of the Lower Harz was subjected
to desilverization for a trial at Lautenthal in 1868. The desilverization
was complete, but the refined lead produced was so impure as to make
Parkes's process inapplicable. The advantages obtained in the Upper
Harz by the adoption of Oordurie's process, led to a repetition of the
trial. 'flle refined lead obtained was greatly inclined to crystallization.
It was not possible to prevent crystallization by casting the lead at a,
certain temperature. The lead was hard. As copper is entirel.Y extracted from lead by zinc, and antimony is completely removed by steam,
the peculiarities of the lead were ascribed to a considerable proportion
of bismuth, which was detected by analysis made at Clausthal. The
following table gives the results of the analysis:
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The analysis of refined Harz lead is given for the sake of comparison.
A few words are necessary concerning the preliminary refiniug of
lead which is to be ~ubsequently subjected to desilverization by zinc.

.
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A large proportion of antimony increases the consumption of zmc
and influences unfavorably the process of desilverization by zinc. Lead
containing much antimony must therefore be refined previous to desiiverization. If the amount of antimony is not too large, refining is
advantageously effeeted by Cordurie's process; otherwise the softeningprocess is preferable. The impure slag-lead of Andreasberg has been
subjected to desilverization by zinc, and this trial has confirmed the
general belief in the evil influence of antimony upon complete desilverization. Preliminary refining has been tried, with perfect success. The
antimonial oxides (Abstrich) produced by preliminary refining contain
some silver, a G.isadvantage which stands in no proportio~ to the advantages obtained by the new modification.
The process was conducted as follows: The lead was melted in a
kettle, and after the dross which formed on the metal-surface, and which
contained 10 per cent. of copper,. had been removed, the temperature of
the metal was raised and steam passed into it, in order to separate antimony. Steaming was carried on for 16 hours. In the softening-furnace
it was possible to remove the antimony in the same time, but the antimonial oxides were too rich in silver. By refining in the softening-furnace, oxides containing 0.01 per cent. of silver were produced, and the
cost per centner of lead was 3 sgr. 4.5 pf., or about 7.9 cents gold.
In refining by Oordurie's process the cost was only 3.1 cents, and the
antimonial oxides contained but 0.0025 per cent. of silver.
·
The lead resulting from this refining was desilverized by 1.42 per cent.
of zinc and subsequently dezincified by Oordurie's process. The desilverized and refined lead had the following composition:
Per cent.

Copper ................................................... 0.00476
Antimony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00317
Iron . _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 0.00166
Zinc_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00265
Silver .................................................... 0.00060
Lead _. _.....................................•.........•... 99.98716
The amount of silver in the antimonial oxides is too small to make
extraction profitable.
Ill'-TREATMENT OF THE ARGENTIFEROUS-ZINC ALLOY.

The high importance of Parkes's process has called forth among
metallurgists, since the invention of that method, the eager endeavor
to contribute to its improvement and fit it for more general use. Owing
to a number of recent inventions, and to the extensive experiments
made at large \Yorks, desil verization by zinc has been rapidly developed.
The zincification of argentiferous lead and the refining of desilverized
zinciferous lead have been highly improved, and are now very perfect
operations. Only the last operation of Parkes's process-th.e treatment
of the argentiferous zinc-crusts-was, until recently, attended with
great difficulties, which the re-adoption of the distillation process will
now doubtless remove. This was the first method used for freeing ·
the argontiferous zinc-crusts from zinc. It was forsaken principally on
account of the rapid corrosion of the distilling-apparatus by the lead.
Mr. Gerhard, of the Friedrichshiitte, at Tarnowitz, has recently pre- ·
pared a lining .for the muffles, which resists the corroding influence .or
the lead, and which answers its purpose fully. The preliminary ex-
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periments made with the distillation process at Tarnowitz have furnished results whichjustify great hopes.
The argentiferous-zinc crusts cannot be obtained free from lead; and
although this may be partly removed by liquation, it is not practicable
to such an extent, as to permit a direct separation of the silver from
the dry zinc-crusts. The product finally obtained by the treatment of
the argentiferous-zinc alloy always is rich lead, from which the silver
is separated by cupellation. All methods considered in this chapter,
therefore, only refer to the removal of zinc from the zinc-crusts.
The methods used for dezincification are very numerous. They effect
the separation of zinc by oxidation anu scorification, (Flach's process~)
chlorination, oxidation, or distillation.
Of these methods none is now exclusively practiced. Flach's process
was, for a long time, extensively practiced in Europe, and, although
found very incomplete, it was retained because better methods were
wanting. Dezincification by chlorination was only locally adopted.
Other methods, such as dezincification by oxidation with litharge, have
not met with success, and sensible improvement was only eftecteu by
the introduction of Oordurie's process. But this, also, has disadvantages, particularly the formation of large quantities of intermediate
products, as will be seen below. Fina1ly, as has been remarked above,
the direct separation, by distillation, of argentiferous lead and zinc has
been again taken up recently, and it is most likely that this process
will replace all other methods of dezinci:fication.
The liquation of the argentiferous-zinc crusts, in order to remove part
of the lead, precedes their further treatment. The temperature used in
this process (it is, of course sensibly below the melting-point of zinc)
must be carefully regulated, in case Oordurie's process is to be used for
further treatment of the dry zinc-crusts. If the temperature during
liquation is high, the zinc-crusts are too completely drained of lead;
they are rendered too dry, and this causes the following disadvantages
in the further treatment: First, the dry. zinc-crusts only melt at a high
temperature, the consequence of which is the formation of large quantities of rich oxides; and secondly, the formation of a rich alloy, containing silver, copper, and lead, is facilitated.
In general it will depend upon circumstances how liquation must be
conducted. If, for instance, the base bullion, which is subjected to desih:rerization, is rich in copper, this will also be the case with the zincskimmings. By liqnation at a high temperature the amount of copper
in the rich lead finally produced is increased, and this causes large
losses of siiver in the cui)ellation process. The apparatus in which
liquation may be carried out is a kettle, (most European works,) a reverberatory furnace, (old process at Tarnowitz,) or an iron pipe, (Llanelly
Lead Works.)
Dezincificat-ion by oxidation and scori.fication.-In Flach's process the
liquated zinc-alloy is passed through a blast-furnace, in addition with
slag, at a low temperature and low pressure of blast. Tile zinc is oxidized and conveyed into the slag, and riel! lead is produced, whtich is
subjected to de~ilverization either directly or after previous refining.
According to Sieger, higher pressure has been l1sed without increasing
the losses of metal. Sieger says, moreo\er, that in Flach's process
the losses of silver and lead are less than l>y any other method, and
that the silver extracted by that process exceeds by 2 per cent. the
total indicated by assay. At German works this statement has not
been confirmed, but long experience bas established that this process
involves large losses of silver. The process has doubtless many ad van-
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tages; the operations are simple, cheap, and short; zinc of second
quality may !)e used for desilverization; and the rich lead produced is
relatiYely pure. Against these advantages the following disadvantages
must be recor<led: Large losses of silver are caused in the blast-furnace
by the volatilization of zinc; the slags produced are highly zinciferous,
and therefore bad to handle; and in them the zinc previously contained
in the rich zinc-alloy is entirely lost. As the zinc-crusts require separate melting, an accumulation of that product is necessitate<]. This increases the cost at places where desilverization is not carried out on
such a scale as to furnish sufficient material to keep the furnace in continual blast. In Germany Flach's process has been abandoned on account of the large losses of silver and the formation of intermediate
products difficult to handle. At Tarnowitz the process was retained
after Cordurie's had been substituted for it at all other Prnssian works.
The cause of this will be seen below. In the spring of 1873 I saw
Flach's process yet in operation at Tarnowitz, but since that time it has
been replaced by the distillation process.
Flach's process was carried out at Tarnowitz in the following manner:
The zinc-skimmings were liquated in the cupelling-furnace, hereby producing poor lead and rich oxides, consisting of a mixture of metallic particles and of the oxides of lead and zinc. The liquated lead was subjected to partial cupellation in order to conce11trate the contents of silver. The resulting concentrate-lead ( Ooncentrationsblei) was completel.Y
cupelle<l when a sufficient quantity of it had accumulated. The rich
oxides were passed through the blast-furnace, together with double the
amount of tap-cinder, containing at most 0.5 per cent. of lead. The
products of smelting were: First, argentiferous lead, with 1.821 per
cent. of silver, (531.124 ounces per ton;) second, slag, with 0.3 per cent.
of lea<l and 0.01 per cent. of silver, (2.!)166 ounces per ton;) third, a zinciferous product, ( Ofenbruch,) containing 67 per cent. of zinc, 10 per cent.
of lead, and 0.5 per cent. (145.833 ounces) of silver.
The charge consisted of liquated zinc-skimmings an<l 200 per cent. of
tap-cinder; the consumption of fuel was 82.34 per cent., (that is, 82.34
pounds coke for 1 centner = 100 pounds of charge.) In smelting 1,853.36
centner of the rich zinc-skimmings with 3,649 centner of tap-cinder, and
763 centner of coke, the following quantities of the products already
mentioned were obtained: 1,420 centner of rich lead, 3,000 centner of
pure slag, and 58.50 centnet' of the zinciferous product, besides 675 centner of impure slag. The cost of the treatment per centner of the zincskimmings was 3 sgr. 4.5 pf. = 7.9 cents gold.
The Ofenbruch was subjected to distillation at Bleiberg for a trial, but
the process was wrecked by the corroding influence of the lead upon the
muffles, and the formation of an alloy, consisting of zinc, silver, and lead,
which was more difficult to handle than the original substance.
At Call Flach's process is applied to the impure (first) skimmings, in
which copper and gold are concentrated. These skimmings are passed
through the blast-furnace, together with the residues from the treatment
of the argentiferous zinc-crusts, and with slag consisting of silicate of
protoxide of iron, lime, and alumina. The argentiferous residues added
to the charge contain 8 to 10 per cent. of lead, and this contains 2.7 per
cent. (787.498 ounces) of silver. The products are lead with 0.7 to 0.8 per
cent. (204.166 to 233.333 ounces) of silver and argentiferous slag, which is
added. to ore-smelting. The lead produced by this process is very pure,
and owing to this the process has been retained, although it invoh'es
large losses of silver.
'l'he argentiferous and auriferous lead is ag·ain treated with zinc, and
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then dezincified by chlorination, as will be seen below. The rich lead
finally obtained is cupelled, and yields silver with 0.1 per cent. (29.166
ounces) of gold.
Dezincijication by chlorination.-In this process the dezincification of
argentiferous zinc-scum is carried out in a mamwr similar to the dezincification of zinciferous lead by chlorination. The process is characterized by low temperatures and slow reactions.
At Braubach, where this process was once in use, the chlorination of
zinc \-vas effected by chloride of lead, which was mixed into the molten
lead at a dull-red heat. The resulting lead was cupelled, and the chloride of slag, which retained shots of lead, was passed through the blastfurnace.
At Call the dezincification is still effected by chlorination. It is
claimed that the losses of metal are very small, owing to the low temperature used in the-process. A disadYantage of tllis process is its long
duration, which would be very serious in the case of a large production.
The manner of conducting- it at this place is as follows:
Only those skimmings are treated by this process which are taken off
the lead after the impure aurife1·ous-skimmings hav-e been removed.
The auriferous skimmings would yield a \ery impure lead, if treated by
the chlorination pr()cess, and this l~ad \Vonld render the cupellation
process very difficult. It bas been found that lead containing gold and
copper at the same time is disposed to form, during cupellation,.an
alloy consisting of gold, copper, and lead, which separates in lumps,
and which requires a very high temperature for fusion. The impure
skimmings are, therefore, treated by F1ach's process, which yields a very
pure lead.
The pure skimmings are treated with a mixture of carnallite (~ ~Ig
Cl+K01+12Aq) of Stassfurth, and chloride of ammonium, at about
4000 C. The quantities operated with are: 30 centner of dry ziuccrusts, 9 centner of carnallite, and 3 centner of chloride of ammonium.
Two products are obtained: 26 centner of rich lead, which is tapped,
and melted chloride, which is yet argentiferous. From 5 to 6 cent.ner
of lead, containing 0.01 per cent. (2.9166 ounces) of silver is now added,
in order to extract the silver from the chloride-slag. After the ingredients have been melted together, the lead (about 4 centner) is t3pped
and added to the lead of the first tap, which bas been kept fluid in a
separate kettle. Thus 30 centuer of rich lead are produced, and
this contains 2.7 per cent. (787.498 ounces) of silver. The residue in
the kettle is treated as describfjd above. The lead which was added to
the chloride-slag after the first tap had been drained from the argentiferous zinc-skimmings. Tlw <luration of the operation is three · days.
The process is said to work very nicely. It bas not been introduced at
any other works.
Dezincification by oxidation.- Under this bea<l are included two genral methods, characterized respectively by the employment of litharge
and of steam as the oxidizing agent.
At tlle Tyne Lead \Vorks, near Newcastle, Roswag effected oxidation
of the zinc by adding the dry zinc-crusts in the cupellation process.
The intention was to oxidize the zinc lly the litharge formed during
cupellation, and to concentrate the silver in the lead. The resulting
lead, which contained 2 to 3 per cent. (583.33 to 874.998 ounces) of silYer,
was cupelled in a separate furnace. This process necessarily caused
large losses of silver.
In the IIarz, trials were made with a view to use litharge for the o:s:i-
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dation of the zinc in the zinc-crusts in a manner similar to the dezin·
cifieation of zinciferous lead, as conducted at Oornmern.
Equal parts of the argentiferous zinc-alloy and litharge were used.
The process was carried out in a reverberatory furnace, and was so conducted that the litharge covered the alloy. The influence of the lituarge
upon the argentiferous zinc-alloy was trifling. On freeing the metal
from its cover violent burning of the zinc took place, which ·caused
large losses of metal. After all zinc had been oxidized in this way the
temperature was raised; but it was impossible to melt the oxides, even
at tue highest temperature attainable, and hence the oxides were re·moveu in a semi-fluid condition. The skimmings, the quantity of whkh
amounted to 42 per cent. by weight, of the charge (argentiferous alloy
aud 1itharge)-contained considerable quantities of suots of lead, and
0.5 to 1 per crnt. (145.83 to 291.67 ounces*) of silver. Cupellation went on
in the regular way after the remo-val of the oxides, the litharge produced
(3D per cent. of the charge) containing 0.0079 per cent. (2.304 ounces) of
silver. The fumes from the litharge-channel contained 0.06 per cent.
(17.5 ounces,) and from the chimney 0.01 per cent. (2.9167 ounces) of
silver.
From one-quarter to one-third of the charge always remained on the
surface of the lead unfused. This infusible residue contained 2 to 3
per cent. (583.33 to 874.998 ounces) of silver.
'l1Vhen tl.Je process was tried in open kettles the results obtained were
equally unfavorable.
The process was a perfect failure, on account of the infusibility of the
zinc-skimmings, and because the proportion of litharge and zinc was not
large enough.
Dezincification by steam (Cordurie's process) is based upon the fact
that steam is decomposed by zinc at a high temperature. Complete
deziucification is effected by this process, and in a short time; but an
oxide-mixture is produced, from which the very large contents of silver
can only be extracted by a number of incomplete and costly operations.
The quantity of oxides formed amounts to about one-third to one-half of
tl.Je argentiferous lead produced. Although these are serious disadvantages, the process has, nevertheless, been advantageously substituted
for Flach's and other methods.
The process is carried out as follows:
The argentiferous zinc-allo~T is melted in a kettle, and this covered
with a hood, whereupon the temperature of the metal is raised to yellow heat, which renders it semi-fluid. Steam is now passed through the
metal (after the conveying pipes have been freed from water) and is
hereby decomposed, oxidizing zinc at the same time, whereby the temperature of the metal is rapidl.Y increased.
Owing to the.large amount of zinc in the metal, the gases evolved by
dezincification are highly charged with hydrogen, and therefore very
explosive. In order to prevent explosions the hood must fit well to the
kettle, all openings in the hood must be carefully luted, and a jet of
steam must be blown 'through the hood and through the condensingchamber before passing steam into the metal. The hood must be connected with extensiv·e condensing-chambers, since large quantities of
powder are carried away, owing to the violent evolution of hydrogen.
During the process, it is necessary to beat the hood repeatedly with
a piece of timber, in order to loosen the powders which settle on the
inside surface.
"The ounces of silver thus given in parenthesis refer throughout this chapter to
ounces troy per ton of 2,000 pounds avoirdupois.-R. W. R.
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Stenming must be continued until the oxides formed dur~ng the process are quite dry and all zinc is removed. If a sample of the oxides
exposed to free access of the air shows burning of zinc, deziocification
is not completed. Before removing the bood steam must again be passed
through the hood and the condensing-chambers. If the con<l ensingchamhers are extensive enough, there is no fear of large losses in sih-er.
Cordurie's process is also used .at Havre. Here the zinc-skimmi11gs
are liquated in small kettles at a high temperature, and tlle resulting
skimmings, which contain 2~ to 3 per cent. (7:39.165 to 874.998 ounces)
of sih·er are taken off very dry; tlle liqnated lead is returned to the oesilverizing-kettle. The argentiferous zinc-skimmings are treated with
superheated steam of 60 to 70 pounds pressure, at a yellow Leat. Experiments in the Upper Harz have estab1ished that the same resnlts can
he obtained with dry steam (not superheated) of only 14 pounds pressure.
At IIavre an alloy containing 9 per cent. of copper and silver h~ formed
by the projection of metallic particles against the bead. Part of the
lead contained in these metallic particles, wllich stick to the head, is
liquated and the infusible alloy remains behind. The richneRs of the
oxides formed in Havre is partly oue to intermingled lead shots of this
alloy. At Havre the products of dezincitication are rich oxides nnd
rich lead.
The t ime for completion of tbe process is four hours.
Owing to the small amount of lead left in tlle zinc-crusts the oxides
produced by steaming are richer in silver than the rich lead.
In a series of experiments on a large scale, made at Havre, a loss of
3 per cent. of silver was determined; and this loss was fonnd to be due
to insufficient condensing-chambers. At Han·e the rich lt>ad is cnpelled,
and the oxides are treated with hydrochloric acid, as will be seen l>elow.
In the Harz, where Cordurie's process has replaced that of Flach, the
argentiferous zinc-alloy is liqnated in a Pattinson kettle at a low temperature. 'rhe dry skimmings contain 1.5 per cent. (437.5 ounces) of sih·er.
The resulting lead is desil\erized in the same kettle (after the argentiferous zinc-crusts have been remm·ed) simply by skimming; or, if necessary, by the addition of a small quantity of fresh zinc. 1'his method is
more economical than that practiced at Havre.
The products of dezincification in the Harz are 70 to 75 per cent. (of
the ziue-crusts) of rich lead, with 1.5 to 1.75 per cent. (437.5 to 510.416
ouuces) of silver; 32 to 35 per cent. of oxides with 0.5 to 1 per cent.
(145.833 to 291.()67 ounces) of sihTer. It appears, therefore, that the oxides are poorer in silver than the rich lPad. This is, as already stated,
owing to the larger amouut of lead (55 per cent.) left in the zinc crusts.
In the llarz, 100 centner of zinc-skimmings are dezincitied iu four hours
by dry steam of 14 pounds pres~nre. This is also the duration of the
process at Havre, where superheated steam of high pressure is used.
Iu the Harz the kettles have not been renewed duriug a campaign of
four months, whereas at Ba,Tre they are rapidly destroyed.
The treatment of the oxides produced in Cm·clurie's proeess at II a\Tre
is ~s follows : The powders formed by dezincification of the ziuc crusts
are sifted. The metallic shots remaiuing in the sie\e are pounded and
added to the Rifted oxides. The whole !llass is hereupon treated with
cold hydrochloric acid in large basins. The zinc is thus extracted :1s
chloride of zinc; chloride of silver and oxychloride of lead rewain
behind. The complete removal of the zinc is dt>termined by a test made
of the residue on a scarifier in the mnffle. Zinc is completely extracted
if the mass on the scarifier fuses easily, and separates into a metallic

480

MINES AND MINING "WEST OF 'fHE ROCKY MOUNTAINS.

button and slag, both of which are well fused. Zinc is not completely
E-xtracted if the slag (chloride) is not well fused, and retains shots of
metal. By dipping a strip of zinc into the solution, it can easily be determined whether this contains sufficient acid, or whether acid is lackiu.g. In the former case hydrogen is evolved.
If the test in the muffle indicates the completion of the process, and
2. strip of zinc dipped into the solution causes the evolution of hydrogen,
(iXides must be added, as there is then an excess of acid. If both tests .
give the reYerse indications, acid must be addeJ. The process of extraction completed, the solution is drawn off into basins. The residue, consistiu.g of metallic particles, chloride of silver, chloride and oxychloride
of lead, and oxychloride of antimony, is drained, and then melted in a
cast-iron kettle, yielding lead and melted chloride. The lead is cupelled,
and the chloride is reduced in a re"lerberatory furnace in admixture
with coal and lime. The lead resulting berefrom is returned to desilYerization, the slag (chloride) is passed through the blast-furnace with
plumbiferous matter (from the reduction of antimonial litharge, &c.,
see below,) and slag, consisting of silicate of protoxide of iron, lime,
and alumina. The products are: matte containing copper and little
le~d; and hard lead, which is refined, producing soft lead and antimonial oxides. The soft lead is returned to desilverization; the oxides
( Gekriitz) are reduced, forming bard lead, which is marketable, and antimonial oxides, which are passed through the blast-furnace, in admixture
with other intermediate products. A scheme of this complicated process is giYen below. The solution of chloride of zinc was forn.erly
thrown away, but at present the zinc is precipitated out of it by carbonate of lime, and the precipitate is sold as paint, {oxide of zinc.)
In the Harz, the rich oxides are added to the lead in the cupellationfurnace in quantities of 3.5 to 4 centner. The blast is turned off until
the oxides have attained a pasty" consistency, when it is again put on
and tile fire is urged. Silver is hereby conveyed into the lead, and an
imperfectly-melted oxide mixture is obtained, (Abzug,) which is drawn
oft The Abzug contains about 0.15 per cent. (43.75 ounces) of silver,
and is reduced in the blast-furnace, together with the litharge formed
in cupellation. The process of adding the rich oxides to the rich lead
is termed Bintriinkarrbeit. It is advantageous to ha"\e a certain proportion of oxides and lead in the Eintriinkarrbeit. In order not to have too
large a quantity of oxides in this process it is necessary not to take off
the zine-crusts too dry. In this respect it has been found profitable at
Lautentllal to make the quantity of dry zinc-crusts from 8 to 10 per cent.
of the base bullion subjected to desilverization. The cupellat,ion-fllirnace must be connected with the condensing-chambers, in case of which
there is no fear of large losses of silver. At Lautenthal, where this
process is carried out, the managers are well aware of its incompleteness; but as it has given better results than any of the other methods
tried at the works, it has been retained. The great disadvantage of
this process is the large quantity of argentiferous products, which are,
on account of their contents of zinc, difficult to handle. The zinc pre-viously contained in the zinc-crusts is entirely lost in this process.
~rrials have been made with a view of separating the shots of lead
from the oxides by levigation; no complete separation was effected, as
the oxide of zinc obtained was too rich in silver to be thrown away .
.At Tarnowitz, Uordurie's process did not gh~e satisfactory results, on
1
account of the purity of the argentiferous zinc-crusts, which increased
the oxidation of lead along with zinc. By adding salt totheargentiferous zinc alloy during steaming, the quantity of oxides was reduced
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to one-third; but this was still too much for the EintrlinkarbeU. From
120 centner of argentiferous zinc-crusts 58 centner of dry zinc-skimmings were obtained. To these skimmings 3 centner of salt were added,
and thereupon steam was passed into the metal. The result was 34.45
centner of lead, containing 1.323 per cent. (385.874 ounces) of silver, and
27.05 centner of oxides. This quantity of oxides is too large for Tarnowitz, as not enough argentiferous lead is produced at that place to
give the necessary proportion in the E ·intrankarbeit.
Dezincification by distillation.- This is the most direct method for the
treatment of the argentiferous zinc-crusts, since only two products are
obtained: zinc, which is again used for desilverization, and rich lead,
which is cupelled. The process involves no losses of silver; as all the
silver which may have been volatilized is collected in the zinc, and is
brought back to desilverization. Distillation is carried out in short
time, and does not require much labor.
At the Llanellv Lead-Works distillation was first used for dezincification of the argentiferous zinc-ctusts. The process was here carried out
in Belgian retorts. The charge of one furnace consisted of 5 hundredweight of the argentiferons alloy with its own bulk of coal, and twice its
bulk of lime. Rich lead and pulverulent matter were produced; the
former was cupelled,and the latter was added in ore-smelting. The duration of the process was twenty~four hours; there are large losses of zinc
throughout the process.
At Pise, the argentiferous zinc-crusts are heated in crucibles. The
zinc is thereby volatilized and lost; the residual lead is cupelled. This
method is very incomplete, aml must necessarily cause large losses of
silver.
Hecently a series of experiments on a large scale was made at Tarnowitz, with a view to effect direct removal of the zinc from the zinc-crusts.
For this purpose zinc-crusts were mixed with salt and carbonaceous
matter in one instance, and with carbonaceous matter alone in the other.
The mixture was heated in a crucible of cast iron, which was destro.ved
so rapidly as to make the process impracticable for this reason alone.
The nature of the mixture bad no influence upon the production; but the
first mixture was not so corrosive as the other. Hich lead and unmelted
residue were the products of this process. As the yield in this method
was 63.25 per cent. of rich lead, against a yield of 85.38 per cent. in
Flach's process, the former was also disadvantageous in this regard.
In a, second series of experiments the charge was heated in blacklead crucibles, and a continuous process was contemplated, for wLich
purpose a pipe was inserted into the crucible, through the bottom. The
results of tLese experiments were not satisfactory. The c~arge consisted of argentiferous zinc-crusts mixed with 3 to 5 per cent. of coaldust. In the beginning of the operation the lead was only separated
slowly, and contained no more than 0.42 per cent. of silYer, (122.5 ounces,)
which, however, increased, and fina1ly amounted to 0.8 per cent. (233.333
ounces) of silver. .After the lead was removed, an alloy was separated
wLich was rich in copper, and contained 1.3 to l.Gl per cent. (379.1GG to
469.58 ounces) of silver. TLis alloy, dropping down, soon closed the tap,
and consequently interrupted the process. It was never possible to treat
more than 2 centner of zinc-skimmiugs without interruption. The following products were obtained by this process from 2 centner of rich
zinc-crusts: Birst, 1.08 centner of rich lead with 0.42 to 0.8 per CL·nt.
(122.5 to 233.333 ounces) of silver; and 0.28 centner of the alloy with
81 per cent. of lead and 1.3 to l.Gl per cent. (379.166 to 46D.58 ounces)
of silver; secondly, 0.5 centner of unmelted residue with average con31M
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tents of 1.33 per cent. (387.916 ounces) of silver. The volatilization of
zinc, therefore, did not exceed 7 per cent.
It was now suggested to carry out the operations of liquation and of
distillation separately, as it was impossible to obtain satisfactory results
by the method used in the experiments described. The new modification of the process ran as follows :
Liquation was performed in cylindrical crucibles of wrought iron,
0.85 feet in diameter and 1. 7 feet in height, and the iron was about 1 inch
thick. One crucible endured 100 fusions. Black-lead crucibles were
found to be inferior to those of wrought iron. The zinc-skimmings were
charged in pieces of the size of peas, and mixed with salt, which
was '' denaturalized" by admixture of 5 per cent. of kieserite, (1\igO,
S0 3 , Aq.) The crucible was subjected to a strong heat, and, after the
bottom had been covered with a thin layer of charcoal, the mixture
w:;ts charged. The charge was also covered with charcoal. These experiments established that eight crucibles were equivalent to one blastfurnace; and, moreover, the wrought-iron crucibles were found to fully
answer their purpose. Of the zinc-crusts treated, 59 per cent. in rich lead
was obtained, which corresponds to 75 per cent. of the amount of lead
contained in the material. The remaining 25 per cent. of the lead was
contained in the zinciferous residue, which was very rich in silver. The
losses of metal were low.
The zinciferous residue was then subjected to distillation in a caststeel crucible for a trial. After white heat had been applied for 7 hours,
the operation was interrupted, and the following products were obtained:
zinc, containing, 1.25 per cent. of lead, 0.03 per f'ent. of cadmium, 0.19
per cent. of carbon, 0.00012 per cent. of silver; and lead, remaining behind in the crucible. This lead contained 4 per cent. of silver. The
favorable results of the foregoing experiments led to a repetition of the
trial; but distillation was this time carried out in a muffle. The muffle
was furnished with a lining of brasque, consisting of 4 parts of cinder
and 1 part of clay. The charge of one muffle was 0.5 centner, and consisted of the argentiferous alloy mixed with 30 per cent. of cinder.
The products from 2 centum' of rich residue were 30.2 to 36.2 per cent.
of rich lead, containing 3.52 to 4.01 per cent. (1026.66 to 1169.58 ounces) of
silver; and 18.8 to 23 per cent. of crude zinc, containing very little silver.
1\loreoYer, 8.7 to 16.2 per cent. of lead with 2.5 to 3.47 per cent. (729.165
to 1012.08 ounces) of silver, were obtained in sifting the pulverulent
residue of distillation.
This process has been recently introduced at Tarnowitz, but no results
have yet been published. The apparatus used at Tarnowitz is a Silesian
zinc-oven in its essential features. It has twenty-four muffles and is
heated by generator-gases. The air necessary for combustion . is furnished by a blast-machine, and enters the oven after it has passed a
heating-apparatus, which is located in the flue. The lining of the muffles
is prepared as follows: Sifted cinder is treated with dilute acid, then
heated, and then treated with alkaline salts, in order to make it capable
.of agglutinating with the clay of the muffles. After the cinder has
been fixed to the muffle, the lining is furnished with a glaze made of leadfume and clay.
IV.-RESULTS

OF

DESILVERIZATION
BY ZINC
HAVRE, AND CALL.

AT

LAUTENTHAL,

Lautenthal.-At Lautenthal, the old Pattinson kettles are used for
Parkes's process. Two kettles are in continual operation for desilveriza-
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tion and refining, both operations being carried out in the same kettle.
The charge for desilverization is 250 centner of argentiferous lead.
Between the two desilverization-kettles stands a kettle, in which the
second and third skimmings of the former are subjected to liquation.
The process of liquation is carried out simultaneously with desilverization; that is, it is not commenced only after sufficient quantity (second
and third sk~mmings of second charges of both kettles) has accumulated;
but gradually, as the rich skimmings are taken off and are thrown into
the liquation-kettle. The dry zinc-skimmings are cast into molds, and
when a sufficient quantity is at hand they are dezincified by steam in a
separate kettle. The liquated lead is completely desilverized in the
same kettle, either by skimming alone, or by the addition of a small
quantity of fresh zinc. The auriferous skimmings are treated separately;
but in a manner similar to the treatment of the second and third skimmings. The steam used fordezincification and refining is dried by passing through a winding pipe, heated in a small oven.
· DesilYPrization (melting of the base bullion and ladling of the refined
lead included) requires twenty to twenty-four hours, and 500 centner of
argent.iferous lead are desilverized in this time. The lead treated contains 0.13 to 0.14 per cent. of silver (37.9166 to 40.833 ounces) and 0.285
per cent. of Cu, 0.003 per cent. of Fe, and 0.442 per cent. of Sb. The
desilverized lead contains 0.0004 to 0.0005 per cent. (0.1966 to 0.1458
ounces) of silver.
In twelve hours five laborers are employed, four attending to the two
desilv~rization-kettles, and one as fireman. Moreover, one man is employed, who attends to the boiler, and who conducts the refining of the
lead and the dezincification of the rich zinc-crusts.
The different operation of the process and the special results are given
the annexed table and scheme, which are taken from the essay of
J)rs. Wedding and Branning in the Preuss. Ztschr.fiir Berg-Hiitten- u. Salinenwesen 1869, vol. 17.
In the same essay the economical results of the process are given as
follows:
German moneys I have converted into United States coin at the rate
of 42.5 gr. to $1 gold.
Costs for desilverization and refining of 1 ton (2,000 pounds German) of
base bullion.
Labor ... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $0 36
Zinc ..... . ............................ ,................... _. 1 41
Fuel . . . . . . . .............................._........ _. . . . . . . . .
55

2 32
Tbe losses of metal and general costs are not taken into consideration.
The total costs for the treatment of 1 ton of base bullion are giYen as
$4.43.

As we have already seen, 82 to 84 per cent. of refined Harz lead is
directly produced.
From tbe whole amount of lead brought into the proceliS, this yields
97.024 per cent., showing a loss of 2.976 per cent.
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Results obtained in t1·eating 15,051 centne1· of base bullio-n of the Upper Harz.

rone centner=50 kilograms; 20centner =one metric ton; one Pfundtheil, (&ymbol,lbth,)=. 01 pounJ. )

Material~

and products-.

Refining
· Refining by Cor· witb
salts :Refining
durH\'s process. vf Stass~ by poling.
furth.

Contents of metal indie11ted
by as:say.

·Per cent. of met~ Per eent. of metal
al contained in contained in the
the material, and material, and yielt\
per cent.
yield per cent.

Silver.
-----~-------

I.

I

Deffilverization.

Lead.

Silver.

I.ead.

Lead.

Lead.

1-------,----1-----,---1---- - - - - - - - - - - -

Lbs.

Lbth.

2, 068

4.

Ctr.

Lbs.

MA'l'ERIALS.

15.000 centner of base bullion

from one smelting, (Schliech·
schmelzen) .. . .. . . . . .. .. . . . . .
51 centner of baee bullion from
liquation of antimonial litharge, (A.bstrich)..............
Sum total................

II.

PRODUCTS.

5

90

14, 97!!

32 ..................................... .

1. 00

50

95 .................................... ..

--·--------------------2, 073
5. 9
15, 030
27
100
100
100
100
===== == ==== === ===== == = =
:::::::z:::

A.-Marketable products:
9.1 ..•...•....•..
2,173.17 pounds of Blicksilber.. 2, 031
Raffinirtes Han,blei, (first qualit;ylead) . ................................. .. 12,505
54
Gntes M ulden blei, (second qual-

H~V'd1~:~l:::::::::::::::::: ~~:

:::::::: ::::::::

Sih·er·free oxides, with 30 per
cent. oflead, (123 centner.) ................. ..
Sum A ..................

2,031

9. 1

20
19

36

90

13, 575

83

83.302
5. 543
1 332
·
0. 246
97. 90

90. 423

77.187

74.57

12. 12()

15. 4()

89.307

8!!. 97

l

Jt

== === =====:=:::::::: == ====== === = = = = = =

B.-Intermediate pro(lucts
which are returned to
smelting:
462 centner Abzug, with .09
41
per cent. of silver .......... ..
5. 8
157 centner bnttons of .01
f'Pr cent. of silver and 66 per
cent. of lead, cupellation-fur·
nace ........................ .
5. 7
324 centner plumbiferous matter, with .005 per cent. of sil·
6.2
ver and 90 per cent. of lead ...
110 centner lead-scraps, with
94 per cent. oflead ... ...... .. ............ ............
3~l3 centner lead-slag, with 74
per cent. oflead ............ .. ............ .............
Sum B ................. ..

833
200

97.90 ........................... .

43

17.7

461

" ........................... !........ .

103

!-16 .................................... ..

291

60 .................................... ..

103

40 ..................................... .

46
1, 007

62 ..................................... .
17

2.159

6. 701

7. 373

6. 87

-======== = =' = = = = ===-======== ===== = =

Produ~:::::~~.(~::.
~~~-r~:~2, ~7: 2:: ~ ·. ~~·. 447
~~~. ::::::
10:: ~:: ~~~~ .... ~~~ ~~~ ....• ~~--~~
parcu with assay ..... {less . .. .. . . .. .. . . . • • .
27 .. .... .. . .. 2. 976
3. 320
3. 16

•

SCIIEME OF PROCESSES AT LAUTENTHAL.
Tho figt~res in [ ) are percentages of the amount of base bullion treated, in this case 15,051 centner or 7,525.5 kilograms. Final products are printed in small caps; Gorman terms m italics.
.

7. [1.733] oxides,
containing 80 per

,· • .
2. Dei:!IhtHIZ!3d
lead. (Treated W1th
steam.}

5. [2:553] silv?r·
free oxides, con tam·
ing 50 to 60 per cent.
Po. (Washed on in·
} clined table.)

l
1:

~i~~ l,~4 c~~e~~tc;d

}

8. [0.82J oxides,
contaming 30 per
cent Pb pAINT
\..
·
·
·
( 16. 183.202] SOFT
LEAD.

6. Impure lead.
(Treated with steam, l17. Ll.2l3] antimo·
doors open.)
nial oxides and
[2 273) lead scraps,
. (added to No.7.)

1. Base bullion.
treated with LL4e]
zinc.

( 18. [3.07] resitlue.
/ (Subjected to matte·
3. Dross. (Liqua- I sm!')lting.}
ted.)

~

9. [0.426] plumbiferous residue. (Bleidreck, added in blastfurnace.)
10. (6.7131 poor
lead. (Refined by
steam.)

11. [5.55]

gutes

Muldenblei. · (SEC·
OND QUALITY LEAD.)

12. [0.533J .Abzug.
(Added to mattesmelting.)
13. [0.373] .A b .
strich. (Re d u c e d
with 0.567 ctr. coke.)
14. 10.307] plum-{
b if e r o us refuse.
15. [1.334]
(Bleidreck, added in LEAD.
blast-fu_r~a~es.) •

~
M

HARD

ni

4.
e h zinc
crusts. (Liquated.)

lJ

21. [8.297] d t· y
ziuc Cl'lli!(S. ('l'l' eUled with stcnru.)

~

~

a"'""
~

t:-1

·

;g
0

a

l19. Soft lead. tRe·
tnrued to dcsih;eri·
zation.)

20. A-rgentiferous
lead. (Desilverized
separately.)

~
~

~

t71

Ul

•
[ 31. Rich lead.
2a. Argctitiferous
SO. tG.7l argentif- (Added to No. 22.)
.Abstrich. (Reduced.) [ erous lead. (Cupol-,
led.)
32. .Abstrich and li24. Antimonial
27. Pluinbiferous
tMrge. (Added to
oxides .. (.Abzug, add•
products, such as
No. 7.)
22. [5.88] r i e h ed to No. 26.)
lead. (Cupellcd.)
bottoms of cupel[ 2~. Pure and i'ich lin~ furnatie, &o.
(Addet1 to :&o. 26.)
lctld, (Cupelled.)
23. [2.3GJ argen tiferous ox i d e s .
(Atltlcd in the cupel·
ln.tion·furnace to
No.5. )

28. Litharge. (Add·
ed to No. 26)
29. BtiCKsiLnE n
(Refined.)

.

M

rn

~

Cf:J

tn
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Havre.-The plan of the works at Havre, as projected by Cordurie, is
given in the annexed drawing. At Havre, however, it proved not pos~ible to place the desilverization-kettle higher than the dezincificationkettle. In the drawing the different parts are lettered as follows :

Fig.l:

u, vertical shaft, with pArforated box a and agitator b put in rotation
by means of handle c and cog-wheels b'.
k, lid of the perforated box, held in place by the wedges l.
e, carriage on which rests tlle apparatus.
h, wedge opposed to buoyancy of the apparatus.
Fig. 4:
a, desilverization-kettle.
b, liquation-kettle.
d, refining-kettle.
g, condensing-chamber.
q, valve which is opened before steaming in order to blow out the
water which may have been condensed in the conveying-pipes.
Fig. 3:
a, desil verization kettle.
b, inverted discharging-pipe.
c, trough through which the tapped lead flows into the refining-kettles.
m, (also Fig. 5,) plug for closing the tap.
n, steam-conveying pipe, which passes through the flue p, in which
the steam is superheated.
A desilverization-kettle holds 200 centner of argentiferous lead.
Desilverization (melting of the argentiferous lead and ladling of the
refined lead from the kettles) requires twenty to twenty-four hours.
Zinc is added in three portions, and the consumption of zinc amounts
to 1 per cent. The desilverization-kettles are always in operation, and
therefore 2 charges or 400 centner of argentiferous lead are treated in
twenty-four hours.
The base bullion treated at Havre contains 0.04 to 0.06 per cent.
(11.66 to 17.5 ounces) of silver, and the desilverized lead contains 0.0005
pet' cent. (0.1458 ounces) of silver. There are three laborers employed in
twelve hours, of whom two attend to the desilverization kettle8, the other
attends to the boiler and conducts dezincification and refining. Ladling
is done by other workmen, &c.
In a paper by Prof. M. J..J. Gruner, (Annales des JJ1ines, tome 13, ser. 6, 3
lim·e, 1868,) the costs of the process at Havre are given as follows for the
treatment of 1 ton (2,000 pounds German) of base bullion:
Labor (20 men for the treatment of 20 tons of base-bullion) and
laborer.. . . . . ............ _.. ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . $0 75
Coal, 2 centum·, (100 kilograms) .......... _....• --.............. 0 47
Zinc, 0.2 centner, (10 kilograms) .......•................. _..... 1 05
Loss of lead, 0.2 centner, (10 kilograms) .. _. __ .......•....•..... 0 87
Hydrochloric acid, 0.4 centum·, (20 kilograms) ....•. _............ 0 19
3 33

All other costs, such as costs for maintenance of the apparatus, for
cupelling, &c., added to this will make a total cost of $3.76 to $4.70 per
ton of base bullion.

drawings
CordnrWs
apparatus,
450The
of my
report of
rendered
March,
11'371. here referred to, will be found opposite page

RCI_;B:'Im OF PllOCERSES AT JIAVRE.

Final products aro prinl ed in small caps; Gorman terms in italics.

Figures in [ ] indicate percentage of the amount of base bullion treated.

6. S!Jots of l0ad.
(Added to No.2.)

4. Silver- fr eo

2. Dosilvcrizell
lead, containing
Ag. 0.0005 per
cont.; Zn. 0.75
percent. (Treated with steam.)

r

9. Irnpnre lead.
(Added to No.2.)

7. Oxides rich
in lead. (Reduced
in reverberatory-l
furnaces.)

r

powder, consi::;ting of ::H per cent.
oxides and79 per
cent. shots of lcad.l
(Washed.)

8. :Mixture of
zinc aml h'a<l oxides. (Subjected
to decantation.)

-,

[82]

>

11. Zinciferous
oxide of I cad .
(Added to No. 15.)

r
L

12. 0 x

ZISC.

5.

~
tr:l
8

10. Austrich.
(Added toN o. 26.)

I_D E

~
~

q

o l!'

~

Q

(l'amt.)

H

SOFT

LEAD.

bullion, (treated
with 1 per cent.
Zn.)

(~re

15. Rich oxides.
(Treated
with
II Cl.)

3. Rich zinc·

crusts. (Sub to liqua·
.jected
l
tiOil.)

rl

14. L i quat c d
!earl. (Returned
to No.1.)

f
I

18. 11 e s i u u o.
felted in a kettle.)

13. Dry z i n c crusts. (Treated
with steam.)

~ZINC·. ~

17. CIJloride of
zinc so lution.
x
21
C i pi tat c d.
0
'Y1th cariJonate of ~
hme.)

1. Base

rl20.

t

IDE

OF

26. C b 1 or ides 1 a g. (Passed
through a low
rblast•furnace.)

22. Melted
chlo(Treated
in
rirlc.
tho reverberatory
with lime and car- \
bonaceous
matter.)

28. Matte, con·
taining
copper.
(Added to No. 26.)

l~ad.

30. Argentifo.
rous soft lead.
(Added to No.1.)

31. Antimonial
29. llard
oxiLlcs. (Reduc[ (R e ftll e d w 1 t h . ed, yieldingsteam.)
32. HARD LEAD,
and,
33. A.bstrich, to
be added to No.
26.

a

>
~
~

~

0

a

tr1

w.

00

M

rn

23. Rich "]earl.
(Added to No. 16.)
.
27. Argcntife·
{ 24. A b s t n c h.lrous lead. (Added
Rich litb- (Added to No. 26.) to No.1.)
arg;o. (Reduced.)
25. Rich lead.
(Added to No.16.)
19. SILVlm.

16. Rieh lead.
(Cu11elled >
·

~

00
-~
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At Call four kettles are in continual operation; three for desilverization of the argentiferous lead and refining of the desilverized lead, and
one for the treatment of the argentiferous zinc-crusts. Two kettles
beside the four are used alternately for liquation of the rich zinc-crusts
and for refining of hard lead. The first kettle is in use one da~- in every
five, and the other one day in every thirty.
The desilverization-kettles have a diameter of 8.27 feet, (English,) and
are 1.97 feet deep. The argentiferous lead taken for treatment contains 0.05 per cent. (14,583 ounces) of silver, and 0.5 per cent. of antimony, and 0.01 per cent. of copper, some iron, and traces of gold. The
refined lead contains 0.0002 per cent. (0.0583 ounces) of silver. Twelve
tons (of 2,000 pounds German) are treated in twenty-four hours, employing six laborers, four melters, and two firemen. One ton of base bullion
does not yield more tllan 0.6 centner (3 per cent.) of rich lead for cupellation.
The direct product of refined lead is about 90 per cent.
The cost of the treatment of 1 ton of argentiferous lead is given by
Zeiller & Henry (Annales des JJlines, tome x·v iii, 3 livre de 1870) as follows:
In order to completely work off 1 ton of base bullion, 2,200 pounds German, of metal, must be subjected to desilverization, and 880 pounds of
rich liquated zinc-crusts are treated. The material·used is:
30.4 pounds (15.2 kilograms) zinc........................ . .... . $1 60
7.2 pounds common salt ....... " .......................... . . . .
03
17.6 pounds carnallite .............. , ....... .. ............ .. . .
06
3.0 pounds chloride of ammonia ......................... .
28
1 97

As 1 kettle uses 800 pounds of coal in twenty-four hours, the consumption for all kettles is: 800 (4 +! + :(0 )=3,387 pounds (for twelve tons)
treated in twenty-four hours.
For the treatment of one ton, therefore, 282 pounds of coal are consumed, the price of which is $0.66.
The total costs are, therefore:
Labor. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . $0 26
Zinc and reagents ...................................... , . ., . . . 1 97
Fuel. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
66
Total •............................ : . _. . . . . . . . .. . . . . . . . .

2 89

If the loss of lead, (30 pounds per ton,) or 1.5 per cent., is taken into
consideration, the costs become :
$2 89
1 11

4 00

The cost of treating the first skimmings and the intermediate products in the blast-furnace is not included.

SCHEME OF PROCESSES AT CALL.
Final products are printed in small caps; German terms in italics.

a. After the
addition of 1:8
ctr. Zn., No.2 IS
removed.

1. Argentiferouslead; charge
of kettle, 15
tons, or :lO,OOO
pounds German.

b. After re·
moving No. 2 1
ctr. Zn.isadded,
and, after skimming, 26 ctr.lead
from No. 7 is
added, as well as
tho last por·
tion of Zn., 1.34
ctr.

r

One centner (ctr.) equals 100 pounds German, or 50 kilograms, "'Very nearly.

5. Argentiferous
slag. (Added in
Auriferous
ore-smelting.)
.
2
k"
.
t
s Imnnngs, 10 ~ r.
6. Lead, contain(To the: ?last-fur·l·ng
l)er
0•7·1 to 0 ·8 D
nace, With slag 1
and No 12 )
c~nt. ~I ver. .< El·
· ·
s1lvenzed yields
silver containing
0.1 per cent. gold.)

f

7. Lead, with
0.01 per cent. silver. (Of this lead
26 ctr. is added to
No.1, b, and 5 to 6
ctr. to No.9.)

f
::!. Argentiferous

skimmings, 60 ctr.
(Liquated.)

4. Desilverized
lead, 12t to 13 tonR,
containing 0.0002
per cent. (0.05R
oz.) silver. (Treated 24 hours with
3 ctr. Pb 0 , S0 3
and 1 ctr. Na Cl.)

12. Chlorideslag, containing 8
to 10 per cent.
lead, which lead
contains 2 per
cent. silver. (Added to No.2.)

ts:
ttl

~

9. C h 1 o r i de slag. (Treated
with 5 to 6 ct.r. of
liquated lead from
No.7.)

t"1
t"1

~

Q
H

8. Dry skimmings, 8 ctr., con·
taining 2 to 3 per) 10. NH3 • (E s.
cent. silver. (Of capes.)
this, 30 ctr. is
treated 3 days at
4000 C., with 9 ctr.
carnallite and 3
11. Rich lead, 26
ctr. NH4 Cl.)
ctr. (Added toNo.
13tomakeNo:14.)
15. Ch l o r i d e ·
slag, 3.50 ctr., containing 25 per
.cent. lead. (Added to No. 18.)

l

0

Rich lead, 30
ctr., containing2.7
per cent. of silver.
(Cupelled.)

1"0

pj

0
0

t%j

00
00

ttl

rn

17. SoFT LEAD.
16. Dezincifi o d
lead. (Treated 12
hours with 0.8 ctr.
unslaked lime.)

>
t"1

4] 14.

13. Rich lead,
ctr. (Added to
No. 11 to make
No.14.)

[

19. Hard lead
containing 2 to ::l
18. Antimonial per cent. antimo·
product. (Passed [ny. (Treated with
[ through tl1r hlast. lim e.)
fur naco, with
slag.)
20. SLAG.

21. LEAD. (Sec·
ond quality.)

[

23. liard lead,
containing 10 to 14
per cent. antimo
22. Antimonialfny. (Refined with
prod u f' t. (Rc· 0 5 per cent. Na 0,
duced in blast-fur· LNOs.)
nace.)
24. SLAG.

25. REFINED
HARD L:£AD.

2G. Antimonial
oxides. (Added
to No. 22.)

~

00

c:.o
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CHAPTER XVIII.
AVOIDABLE WASTES AT AMERICAN SMELTING-WORKS.
In a former paper* on western smelting-works, I have mentioned the
great difficulty of obtaining accurate information in regard to the economy of the processes in practice; and to-day, although nearly two years
have elapsed since my former paper was written, I have to complain of
almost equal looseness in keeping the accounts, and of the same unsystematic management in the majority of these works. I am quite certain that by this time even the most sanguine furnace-managers must
have become convinced, from the experience of the last year, that somewhere in their processes there are enormous losses. Rates for the purchase of ores in 1873 were not high, as they were in former years in
certain parts of the country; labor was no higher than formerly ; the
demand for imported lead was good throughout the year, with the only
exception of the time of the panic in the fall of 1873; yet there are not
more than two or three smelting-works in Utah and Nevada to-day that
have paid a reasonable interest on the capital invested. ·Why, then,
not commence at the root of the evil and bring some system into the
business~ Why not give up the idea. which, I am sorry to say, has so
long prevailed with the majority of mining and smelting companies,
that smelting is the art of converting, by means of heat, the solid minerals into liquid form, and that if this condition is only complied with,
the precious metals will separate from the gangue of their own accord,
and that everybody generally, and new patent-process men in particular, can manage metallurgical works; that it is a business which requires no specific training except that which a few weeks or months of
personal experience can give to anybody, and especially to the '' practical miner, whose experience extends over the whole space of time since
'49, and all over the Pacific States and Territorie8.''
Had book accounts been kept at all the western works, as they have
been at a very few, it woulU have long been clear to even our practieal
men that it is not beneath the dignity of the free-born American citizen
to learn from and utilize the experienee acquired by centuries of patient
study and practice in Europe; that smelting-works must be managed
with a view of extracting all the metals in the ores which can be profitably obtained, and that to do this it is necessary to watch closely every
stage of the processes with intelligent eyes. Besides the negligence in
accounts, the use of the chemical laboratory as a guide in the operations
has ·been shamefully neglected, so that it is quite safe to say that_ the
majority of sm_e lters actually do not know what they are doing.
It is impossible, as I said before, in the absence of the proper accounts, to give detailed and correct Q!lta in regard to the losses ineurred
at the majority of works; but, fortunately for the statistician, most of
our western smelting-works labor under the same or very ~imilar circumstances, technically as well as eeonomically; and if we, therefore, find out
the losses in one we may reasonably suppose ~hat we have a fair indication
o~ the losses of the -~thers, esl?ecially if we have convinced ourselves,
"'This chapter was prepared by Mr. Eilers as a practical illustration of the conchlsiom; to be drawn from the numerous data given in this and former reports on the subject.-R. W. R._
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from repeated personal inspection, that the works we take as standards
are, if anything, better managed than the rest. Indeed, the very fact
that at these works accounts are kept and the laboratory is brought into
requisition beyond the mere determination of values of ore and bullion,
is proof of more intelligent and, therefore, better management.
I have had the good fortune to persuade some friends of mine in charge
at smelting-works, the one at Eureka, Nev., the other in Utah, to com·
municate to me the losses incurred at their works. I am the more
thankful to them for this favor as they have, for the benefit of the public, disregarded the danger of divulging company secrets, and because
they have conquered their professional pride to the extent of acknowledging extraordinarily large losses, for the sake of the truth; for be it
said here plainly that, even in regard to old and well-established works
1n foreign countries, where it is supposed that no information is ever
kept back, the true losses are seldom made knO\Yll. Allowances in the
purchase of ores to smelting-works, rivalry, and professional pride of the
metallurgists in charge, prevent such inquiry effectually.
The object of this paper is to direct the attention of those interested
to the sources, and especially to the magnitude, of the losses in the silverlead smelting-works of the West; and if thereby only one-tenth of the
wealth now wantonly, and in many cases irreparably lost, is saved to the
nation, the labor involved in this discussion will be amply compensated.
The principal losses in western works are occasioned by the escape of
the furnace dust and by the neglect to work the matte and speiss formed.
In order to arrive at average figures for the money value of these losses
throughout the West, I shall here give such figures, in addition to those
collected by myself, as I have been able to obtain.
J\'1. P. L. Burthe, a French engineer of mines, who studied the smelting processes of various works in Utah in 1873, gives, in a late publication of his experience, the losses of the Flags taft~ Last Chance, and Wahsatcll furnaces as follows :
Losses in percentage of d1·y assay of m·es.
Name of works.

Lead.

Sil'Ver.

Gold.

- - - - - - - - - - - - - - - - - - - - - - - 1· - - - - - Per ct.
Flagstaff .....................................................................
Last Cbauce..................................................................
Waheatch ....................................................................

15.03
21. 09
16.93

P~n·

ct.

Per ct.

15.64
12
12. 50
12
12.05 ....... .

l\Ir. Ellsworth Daggett, formerly the manager of the Winnamuck
'Vorks, in Bingham Canon, who saved his matte but not his ore~dust,
gives, in a paper published in the Commissioner's report for 1872, the
losses at his works as 3.82 units of lead, or (as his ore assayed 34.98 per
cent. of lead) 10.9 per cent., and three ounces of silver, or 5.8 per cent.,
the ore assaying 51.46 ounces.
The following recoras of two campaigns are from the manager of the
only works in Utah which possessed, in 1873, condensation-chambers.
The latter were, however, entirely inadequate for the purpose, and the
manager acknowledged that be could. not save half his dust. At the
same works the matte produced in the shaft-furnace smelting was
saved for further treatment. The figures, as originally received oy me,
gave the amounts of raw material and. product only; the remaining columns I have a?ded for the sake of comprehensiveness.
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Campaign from October 27 to December 4, 1873. ·
Contents of
lead.

. 1
d
M aterla
s use .

I pounds.

Contents of
silver.

I

Contents of
copper.

g

~

;g ~

~

g

o

o

o.£

l'l

o

.A.mountinl-------.~-.,...--l-----.--- 1 ----,,-------:--

a3

'8

- - - - - -·1-----1--P-i-g_

~:;n·~;~::::::: :::

1
'

Cok;~~~~~:..

___!_l B 8~ _!____!_ ________

~~~; ~g~ .-~~~~-~~~- ..:~-- ~ .. ::·.~~~. ·t·.:~--~-- ~ -~·-~~: ., .. -~: ~- ·j
3'-1, 6~2 .. .. .. .. . . ..............

Lead bars .. -----·
Matte............
Dust I* . .... ----Dust II . . . . . . . . . .
Dust I and II....
Slag, (approx:imately.)

Remarks.

I ...... I......

280,543 ...•.•..•......... 22,989 1 163.88
.47,980
23,900
49.8
1,320 i 55.2
40, 000
14, 200
35. 5
730
36. 5
36, 254
12, ooo
33. 1
504
27. 8
76, 254
26, 200
34. 35 1, 234
32. 3
1, 496, 978
29, 939
2. 0
59. 9
0. 08

1

slag-material.

• • • • • • . • - - - - - - __

7, 197,15

1

1
1

m I

m

(1)

(1)

(n

(n

Iron ore contains 15
to 22, average 20
per cent. iron.

.. .. 'IIcir:~~~!:E~~:s ¥r
1

1

•••••••• • • • • • • • •

I

I

From 2 . to 3 per
cent. oflead; average assumed, 2 per
cent.

" The dust was collected at two different times. The whole was worked over, and yielded 15,000
pouJ;J.ilil of lead and 800 ounces silver, while a portion, not given in the statement received, was again
saved in the dust-chamber.

Campaign from December 4 to 25, 1873.
Contents of
lead .
in
;Materials used . .Amount
pounds.

a3

't:l
l'l

p

0

Poi

Ore ............. .
Iron ore ........ .

····1

PRODUCTS.

I

Q)

a3

"'.

Q)

0

0

o.£

't:l
l'l

l'l"'
::lQ)

0

""''"

l'l

Q)!'l

a3

p

"'
o>=><
P-t
0
Poi
- - - - - - - - - - -Q)

p

""'l'l
"'
Poi

Remarks.

Q)

0

Q)

.23': ~~- .. :~:~' .'·.'~' .29. :~ ... ~~.. ::::::::I

HiS, 030
60,000
6, 000

::::::::: ::::::: :::::::1:::::::: :::::::: :::::::\ c,~:'~:•J;>~:u":g;

Lead bars........
161,065 ................. .
Matte . . . . . . . . . . .
15, 000
5, 000
33. 3
Dust .............
30,000
10,500
35
Slag . . . . . . . . . . . . . . . • • . . . . . . . . . . • . . . . . . . 1 to 3

l

Contents of
copper.

640,642
164,000

FUEL.

Coke ........... .
Stone-coal. ...... .
Charcoal ....

Contents of
silver.

each.
9, 462
300
450

117. 49
40
30
. 08

·------·--·--··
900
6

If we analyze these tables for the purpose of determining the actual
losses, we find in the first one that, in spite of dust-chambers and the
saving of matte, there were lost: lead, 124,246 pounds= ~7.3 per cent.
of the ore-contents; silver, 2,316 ounces= 8.31 per cent. of the orecontents, of which there are accounted for in the slag : lead, 29,939
pounds; silver, 59.9 ounces; leaving still 94,307 pounds of lead and
2,256 ounces of silver, or 20.7 per cent. lead and 8.1 per cent. silver,
which must be supposed to have been lost in uncaught dust principally,
though a portion was no doubt in furnace-residues not mentioned in the
tables.
If no matte had been saved and no dust caught, as is the case in
the great majority of Utah smelting-works, where, furthermore,
furnace-residues and debris, generally so rich in lead and silver, are also
thrown on the dump, the loss in this particular campaign would have
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been, in lead, 174,346 pounds= 38.3 per cent. of ore-contents; silver,
4,870 ounces= 17.4 per cent. of ore-contents; copper, 8,092 pounds=
total ore contents ; and of total value of contents= 26.8 per cent.
From the ·second table we can deduce the following losses and gains:
lead lost, 59,284 pounds = 25.1 per cent. of the ore-contfmts; silver
gained, 694 ounces = 7.3 per cent. (nearly) of the ore-contents. Had the
matte and dust not been saved, the loss would have been: lead, 74,784
pounds = 31.6 per cent. of ore-contents; silver, 56 ounces= 0.58 per
cent. of ore-contents; copper, 900 pounds at least; and, of total value of
contents, 15.3 per cent.
The gain in silver recorded in this campaign is no doubt due to a
considerable allowance made to the smelting-works in the ore-assays.
If the true contents of silver in the·ore were known, the balance of the
account would certainly stand on the other side of the balance-sheet.
As it is, the gain of the works is somewhat over 2 ounces per ton of ore,
an amount which is no doubt smaller than is usually gained in the
sampling, weighing, and the assays by smelting-works.
The proportion of the quantity of matte to that of argentiferous lead
produced in the first campaign is 1: 5.8. The money-value of the matte
saved, if we assume the same values per pound of lead and per ounce
of silver in the two, and a value of $2.50 per unit for the copper, is 8.85
per cent. of that of the argentiferous lead, or 6.64 per cent. of that of
the ore.
In the second campaign the proportion of the quantity of matte produced to that of the argentiferous lead is 1 : 10.7, and the value of the
matte saved is 3.78 per cent. of that of the "base bullion," or 3.22 per
cent. of that of the ore. The value of the dust saved, which is, according to the stateme:o.t of the superintendent of the works, less than half
of what is actually blown out of the furnaces, represents in the first
campaign 4.9 per cent. of the ore-value, and if no dust bad been saved,
the value thus lost would have been at least 9.8 per cent.
In the second campaign the dust saved represents 4.6 per cent. of the
ore-value, and at least 9.2 per cent. would have been lost had no dustchambers been used.
From the foregoing data we may fairly estimate that in the great
majority of Utah smelting-works there is at least lost of the original
value of contents in the ore treated: in matte, 5 per cent.; in dust, 9
per cent.; total, 14 per cent., while an additional loss occurs in slag,
furnace-residues, careless handling, &c., which may reach 12 per cent.
of the ore-contents, and is certainly not less than 5 per cent.
In Eureka, Nev., where far longer campaigns are made than in Utah,
nearly the whole loss in smelting has its source in the dust and the
speiss formeu.
According to data, which I have received from one of the works at
that place, and which may be assumed for all of them for the purpose
of this paper, as the ores treated are of the same quality and of nearly
the same value at all the works, the production of lead is 83 per cent.;
of silYer, 82.3 per cent.; of gold, 96.4 per cent.; and of the precious
metals 86.4 per cent. of the original contents of the ore; the loss of the
latter is, in dust, 8.6 per cent. ; in speiss, 4.4 per cent.; in slag, &c., O.G
per cent.; total, 13.6 per cent. Speiss is produced in proportion to leadbars as 1:2.
At another smelting-works at the saroo place the production has been
found to be: of lead, 81 per cent.; of the precious metals, 85 per cent.;
and the loss of the latter is: in dust (nearly) 10 per cent.; in speiss,
5 per cent.; total, 15 per cent.
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The losses at Cerro Gordo, in Inyo County, California, of which I
have been unable to get even approximate data, I estimate to be Jess
than those at Eureka. I can only judge of this, however, from the fact
that a portion of the dust is saved and reworked, and the matte is, in
at least two works, thrown l>ack into the ore-smelting without a previous roasting. As there is a lack of sulphur in these ores, part of the
copper is driven into the lead at every smelting, and eventually all is
incorporated in it, to the great detriment of the purity of the lead.
The foregoing data give us an opportunity of estimating in moneyvalue the avoidable waste of the precious metals and of lead in the
smelting-works of Utah and Nevada, by applying them to the production of the respective works.
This production was for 1873 :
In Utah:
From all works, including Tecoma, 9,566 tons :
Value of gold and silver._ .. _................... $2, 135, 91 t
Value of lead, at $80 per ton ........ _..... ~.....
765, 280
Total . _... _- . . . .... _...... __ ... _..... _. __ 2,901,191
In Nevada:
From all works, including Railroad district, Truckee, and several
small works along the Central Pacific Railroad, 12,811.89 tons :
Value of gold and silver ........ _. _. . . . . . . . . . . . . $4, 038, 284
Value of lead, at $80 per ton. .. . . . . . . . . . . . . . . . . . . 1, 024, 951
Total .... - .. _........ _.......•...... __ . . .

5, 063, 235

The production of Utah smelting-works, $2,901,191, represents, according to the above data, not over 81 per cent. of the ore-value, and
tl.te 14 per cent. lost in the shape of matte and ore-dust would thus, at
a low calculation, amount to $501,440, witlwut taking any account of
the copper lost also in the matte.
If we assume for Nevada works the most favorable figures given
above, those of the first works mentioned, and accept the statement
that not more than one per cent. of the loss of lead is lost in the slag,
we have the loss in speiss and dust ofLead . _........... -.-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $197, 581
Gold and silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .
603,422
Total for Nevada. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .
Total for Utah . _..... _............ _.................... .

801,003
501,440

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 302, 443
This is only for the year 1873. It is, indeed, a sad reflection that
losses at this rate have been going on for years, for the greater part of
which there seems to be now no reparation. The ore-dust is certainly
lost forever. The matte may be partly regained at a much higher cost
of handling than if it llad originally been kept separated from the slag;
the speiss is, probably, also lost, because, once solidified, it will cost too
much to crush it for roasting and subsequent treatment.
For professional men, it is unnecessary to add anytlling to the foregoing statement. They will know how to utilize economically the riches
lJOW so carelessly wasted.
Non-professional owners of smelting-works
cannot be too deeply impressed with the importance of expending the
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small amounts required to build capacious condensation-chambers in
cotmection with their works, and to erect such additional apparatus as
may be necessary, in order to utilize the values contained in the matte.
At the same time they ought to provide their works with complete
chemical laboratories, which are, so far, I am sorry to say, nowhere to
be found. It is only by subjecting raw materials, educts and products,
to frequent analyses, that smelting processes can be conducted intelligently and economically. In tlw chapter in this report, on the smeltingworks of the Harz, will be found ample information in regard to a system which is peculiarly adapted for our western works. That this s~-s
tem may have to be modified in certain details, according to local circumstances, I need not add. To discern the necessity of such changes
is the business of the trained metallurgist, and uo other should m~ er be
put in charge of a business in which so much depends upon the proper
supervision of operations, The sooner the above suggestions are acted
upon, the better will it be for the iudividual owners, and for the nation.
It is high time, even in this rich Union, to put a stop to wanton waste
of the precious and other metals, and to add, hereafter, to the wealth of
the world, what has, so far, been only a source of useless expenditure.

CHAPTER XIX.
KUSTEVS ROASTING-FURNACE.
This apparatus is an improved reverberatory, and although 1 am not
in possession of detailed working results from actual practice with it,
the eminence of its inventor, Mr. Guido Klistel, of San .F rancisco, as a
skillful and experienced meta11urgist, entitles it to a place in this report.
By the courtesy of Mr. Klistel, I am able to present drawings of the
furnace, and the following de~cription of it from his own pen:
Whoever bas been engaged in roasting ores will admit that different classes of ore,
for instance; gold sulphurets, (iron pyrites,) decompose<l silver-ores, silver sulpburets,
blendic-ores, &c., cannot be treated exactly in the same way, if the best roat:~ting results are to be obtained. ln this respect the old reverberatory was the proper furnace.
The roaster bad it in his power to modify the he::tt, the time of roastiDg, the amount
of salt., lime, or sulphate of iron; the proper time of adding these ingredients, &c., till
oxidation or expulsion of volatile uase metals and chlorination of the silver was
accomplished. But the expense was too high and the time of roasting too long.
The introuuction of the long reverberatory roasting-furnace dimiuisheu the expense
and shortened the time of roasting, but the moving of ore from one end to the other
through side doors was very tedious, anu the roasting-time still too long, and the
amount of labor required large.
All the disadvantages above mentioned are obviated by Kiistel's improved fnrnace,
of which Figs. 1 and 2 give a clear illustration: they are drawn to a scale of 6 feet to
1 inch. Fig. 1 is the horizontal and Fig. 2 the vertical section. There are in this furnace two very important improvements. The :first consists in breaking the straight
line of the long furnace. The working-doors g g are placed so that no lateral work is
performed; onlJ' drawing and pushing on an inclined hearth is required. The ore is
introduced through the hopper n, on the upper hearth a, spread equally, and after an
hour's time drawn at g" and pushed from g1 upon the second inclined hearth b, and
from this upon the third, c, in the same way. No stirring is required unless very difficult ore is under treatment. The moving of the ore from one end of the furuace to the
other is generally sufficient. The necessary beat is kept up by two or three :fire-places,
h h. The gases pass tbrough the flue m above the roof into the dust-chamber £l, and
escape through the chimney e. The arrangement of having the working-doors at the
end of the long sides enables the roaster to do a great deal more work than if tiretl
out in the old way of moving the ore toward the :fire-briuge.
The other improvement refer:; to the chloridizing chamber K, Fig. 2. The purpose of
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this chamber is to shorten the time of roasting. It has been ascertained that the ore
at rest in a red-hot condition continues to be chloridized when drawn ont of the furnace. The ore falls through the opening, o, into the chamber, and remains there redhot for two or four hours, as may be required. Chlorine and volatile chloride metals,
that are evolved, pass into the furnace and continue to chloridize tho ore all along the
furnace. In case there is no sulphur in the ore, sulphurous acid gas can be introduced
through the pipe Z, simply by burning sulphur. 'l'he sulphurous gas is transformed
into sulphuric acid and liberates the chlorine from the salt.
The inventor states that a furnace of this kind, by the aid of the chamber K, can
put through from 15 to 20 tons of ore in twenty-four hours, employing two shifts of
three men each, consuming less than one-fifth of a cord of wood per ton of ore. The
roasting being perfectly under control, the highest percentage of chloride of silver is
obtained.
Without interfering in the least with the advantages alluded to, these furnaces can
be worked just as well by an approved mechanical arrangement, so that a continuous
feeding direct from the battery is effected. Local circumstmlces will deci<le whether
hand-work or machinery is preferred. The discharge of the ore from the chamber can
be made at intervals or continuously by giving to the bottom a funnel shape and applying an endless-chain arra-ngement. A few small holes through the brick-work funnel may serve for the use of an iron rod in case choking occurs. The patent refers
not only to the shape as represented by Figs. 1 and 2, but to any breaking of the straight
line of a long furnace by which the lateral work is avoided.

CHAPTER XX.
BRUCKNER'S CYLINDERS.
The Bruckner cylinder, or revolving furnace, has been repeatedly
described and alluded to in my reports, but I have never until now been
able to present drawings illustrating its construction and use. Deeming it a highly successful apparatus, I give the accompanying illustrations of it, and quote the following paper, by Mr. C. M. Locke, civil engineer, of Cincinnati. I regret that exact and detailed working results
are not yet at my disposal.
Bruckner's revolving cylinders for roasting ores, &.c., are now used at a number of
the mills in Colorado and New Mexico, for the purpose of roasting and chloridizing
silver-ores, with highly satisfactory results, even from those cylinders of small size,
erected before the many improvements of recent date.
As examples of the larger improved cylinders, reference can be made to those erected
at the Tennessee Reduction-Works, Silver City, Grant County, New Mexico, and those
which were built, in 1871, at the celebrated Caribou Silver Mill and Mines, Colorado,
a mining enterprise which has proved so satisfactory as to have been lately sold to a
Holland company for an enormous amount.
Descl'iption of their construction.-These cylinders, as now constructed by Messrs.
Lane & Bodley, of Cincinnati, Ohio, are shown in the accompanying cuts, of whieh
Fig. 1 is an elevation in perspective, Fig. 2 a longitudinal, and Fig. 3 a transverse
section.
The exterior of the cylinder is a shell of boiler-iron, 12 feet long by 5 feet 6 inches in
diameter. The ends are partially closed with similar matm·ial, leaving in the center a
circular opening about 2 feet in diameter, bounded by a :flange projecting several inches.
Upon one side is placed an opening closed by a hinged door. Upon the outside of the
cylinder are bolted three bands, as shown in Fig. 1, in which the section of the :first is
square, and that of the third semicircular; the second, or middle band, is a strong
spur gear. Passing through the cylinder are six pipes parallel to one another, in a
plane at an angle of 1G0 to the axis of the cylinder; these pipes also lie in this plane
· at an angle of from 30° to :35° to the longitudinal axis of the plane, as shown in Fig. 2,
where the internal arrangement of the cylinder is seen, a perforated diaphragm being
formed through part of the cylinder by means of perforated plates placed between the
above described pipes, the plates being held in place by longitudinal grooves upon
these pipes.
The entire cylinder is lined with brick, (common building-brick have been found to
answer the purpose very well,) the brick being placed in the following manner: The
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Fig. 4.-Arrangement of silver-amalgamating mill, containing Bruckner's cylinders.
1. Rock-breaker; 2. Charging-floor; 8. Stamp-battery; 4. Cylinder; 5. Cooling-floor; 6, Amalgamating-pan; 7. Settler; 8. Tank.
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entire side of the cylinder is covered with one :iayer, laid flatwise, thus forming a
lining about 2t inches thick; there is an additional layer extending from each end of
the cylinder about 15 inches to the center of where the nearest pipe passes out; then
additional concentric layers a.re added thereon, until the circle is contracted down to the
size of tho opening in the end, which is also lined, and each layer falls short of the
preceding one about 2 inches, thus giving the end linings a conical form, the entire
lining heing laid in a mortar of one part :fire-clay, two parts pulverized old :fire-brick,
and water, all tlwrougbly mixed and beaten. The cylinder is supported upon four
large friction rollers, two of which are grooved upon their periphery, to loosely fit the
semicircular band, thus holding the cylinder longitmlinally in place. The other two
friction rollers are made without a groove, and bear upon the sqnare band, thus accommooating themselves to the expansion and contraction of the cylinder, or any
irregu1arities of form, all of which can be seen in Fig1 1. Rotary motion is given to
the cylinder by means of ~t pinion placed under the cylinder and gearing into the spur
gear-band. Upon the other end of the pinion-shaft are placed two bevel wheels, into
which gear two match wheels, which latter are loose upon the driving-shaft, standing
at right angles to the pinion-shaft, and either of which wheels can be attached to the
driving-shaft, thus communicating the speed of revolution of one or the other of the
bevel gear as may be desired. Inasmuch as by wear or settling, the axis of the cylinder may possibly be thrown out of the proper line, the following means of adjustment
are provided, but not sh0wn in any of the :figures, viz: Each journal-box of tho friction rollers is held in position b;v adjusting-screws, by which it can be moved horizontally to or from the center line of the machine, thus giving entire control of the lateml
and perpendicular adjustment of the cylinder which they support.
The circular flange of one .end of the cylinder loosely projects into a fire-box, best
seen in section to the left of Pig. 2. The other .end projects into an opening commtmicating with dust-chambers and a chimney. There is placed in the bottom of the flue
a shoe projecting into the cylinder, which catches such dust as may fall back, and returns it into the cylinder in lieu of allowing it to escape through tbe crevice bctweeu
the cylinder-flange and opening into the flue. A door is placect in the flue opposite
the opening, through which the interior of the cylinder and its contents can be readily
examined at any time.
Method of operating the cylinder with ?'efmctory silver-o1·es.-A :fire having been kin<lled
in the tire-box, t,he cylinder is allowed to slowly nwolve until heated to a dull red, and
is then brought to rest with the door on top. In this position about 4,000 ponuds of
pulverized ore and 200 to 400 pounds of salt are introduced; the door is closed and
securely fastened, and the cylinders are wade to revolve at the slower speed of from
one-half to one tw_.n per minute. The :fire is so regulated that after an hour's time
the sulphur contained in the ore commences to burn, t.be ore in the cylinder being retained at a dull red for some time. (In those ores containing a large amount of sulphur, little or no additional fuel is required for clesulphurization.) During the wholo
of this and the subsequent operation the inclined perforated diaphragm causes the
heated ore to traverse alternately backward and forward the entire length of the cylinder, also sifting it through the flame, thus insuring a uniform heating, mixing, anu exposure to chemical action.
Tho diaphragm, in the mean time, is protected from destructive action of beat by the
cooling effect of the external air circulating through the pipes, and from corrosion by
the formation of a basic scale, or coating, resulting from reaction of the iron pulp, &c.
The dcsulphurization being completed, the heat is gradually augmented to a full red.
The pulp soon assumes a spongy appearance, technically kuown as" woolly," in consequence of the double decomposition of the sulphates (formed dnring desulphnrizing)
and salt, (chloride of sodium,) liberating chlorine gas, &c. After au hour's t.ime, or a;;
soou as a sample taken from the cylinder evolYes the odor of chlorine uncontaminated
with that of sulphurous acid, which indicates that the chlorination is complete, tbe
door in tho cslinder is opened, and the cylinder revolved by the more rapiu moving
gear, aml the chloridized ore is ~1ickly discharged, being received into a car, shute, or
other conveyor, according to the construction of the mill.
The door in the back ol the fine furnishes a ready means for sampling and exn,mining the comlition of the ore in its progressive stage.s, and in some cases the salt is not
added to the ore until subsequent to desulphurizing, in which case this fine door is
conveniently used.
Othel' 'Uses of the cylindel·.-Tbe cylinder has been found to give excellent results in
roasting t.be compound auriferous pyriti ores to be treated b;y the Plattner process, in
which case a small quantity of charcoal is substquently introcluced to the charge, so
as to facilitate the decomposition of tile resultant sulphate of copper_ This form of
cylinder is undoubtedly well calculated for the manufacture of sot.la from cryolite,
roasJ:ing cement, plaster of Paris, ores of ziuc, lead, copper, &c. In a word, it is admirably adapt.ed to most of the roasting and reverberating furnace operatious.
Cost, weight, and capacity of the Briiclwer cylinders.-The cost of a cylinuer, including
its supporting and rotating machinery, iron-work for fire-box, holts for foundation,
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n,cd all royalties on patents, is about $2,100. The total weight of the foregoing parts
is 16,000 pounds; the placing of the foundation and erection of brick-work for fire-box,
cylinder linings, and dust-chambers, will vary greatly according to local circumstances.
The capacity of a cylinder in twenty-four hours is, as reported by Mr. Cbas. E. Sherman
and indorsed by B. 0. Cutter, from 8 to 10 tons, (in very refractory ores the dnily average would be less, J. M. L.,) the chloridizing being up to 96 per cent. These statements are based upon their experience at the Caribou Mill, Colorado. H. D. Breed,
. esq., proprietor of the same mill, gives the actual total cost of roast.i ng and chloridizing at $5.50 per ton. This low cost renclers it feasible to work with profit very lowgrade ores. After examination of what bas been stated in regard to the cylinder, by
Professor Raywond, United States Commissioner (1); Clarence King, in charge of the
geological survey of the fortieth parallel (2); Kiistel (3); Burlingame, superintendent of
the Tennessee Mill, Silver City, N. M. ( 4); A. Wolters, at present superintendent United
States Mint, Boise City, Idaho ( 4); H. Stoelting, at present territorial assa,yer of Colorado (4); Professor Danby (5); Chas. E. Sherman (6); B. 0. Cutter, (6); and A. D.
Breed, all of the Caribou Mill, Colorado; a.nd an examination of the improved cylinder, as now manufactured, I am convinced that it possesses the following advantages:
1st. A thorough and uniform accomplishment of its work.
2d. A complete control of its action irrespective of the character of the material
acted upon.
3d. A high percentage of chlorination, and, therefore, of yield, with ores of the
precious metals.
4tll. Low cost.
5th. Little wear and tear and ease of repairing.
6th. Skilled labor is not a requisite in its management.
7th. The size of the apparatus permits it to be readily ad~pted to the size of a mill
by simple reduplication.
·

CHAPTER XXI.
A :METALLURGICAL LABORATORY.
The Massachusetts Institute of Technology, at Boston, possesses a
novel feature in its practical laboratories for tbe concentration, amalgamation, and smelting, of gold and silver ores. Precisely how important in the training of student::;; such adjuncts will be, remains to be
proved by experience. Of course there is much which can only be
learned by actual practiee on a larger scale. But there is a great deal
which can be taught better in such laboratories than from books alone;
and the question is merely one of relative expense and profit in teaching, whether such laboratories should be maintained. Meanwhile I
have thought it worth while to call attention to this experiment as one
which may prove fruitful of good results. The mining (or, more correctly, the crushing, amalgamating, and concentrating) laboratory and
the metallurgical (or smelting and assaying) laboratory are shown in
the accompanying plates. In April, 1873, Prof. Robert H. Richards,
of the Massachusetts Institute of Technolog], read a paper on tbe subject before the Americau Institute of Mimng Engineers, from which
the following account is taken :
Of tlle several professions-the chemist, the civil engineer, tbe mining engineer, the
mechanical engineer-the courses of in~truct,ion, as arranged at the scientific schools,
differ considerably as to the amount of practical information w bich the student is able
to gain. The analytical chemist bas facility tor a ve_ry thorough review of the pro(1J. Report 1871, pages :!76 and.748, ~ee al?pendix.
.
...
(2). Report geological explomtwn of fort.wtll parallel, vol. m, page 610.
(3). Letter to Robert Peats, Ul70.
(4). J{eport on Bruckner's c:ylinders.
.
.
.
(5). The Caribou Sllver Mme and M1ll, Boulder County, Colorado, Umtecl States, w1th reports,
maps, &c., London. Printers, G. M. M. Taylor & Co., 160 High Hulborn, C. W.
(6). Letter b:v Chas. E. Sherman to B. 0. Cutter, June 21, 187L
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cesses wbicb be wiJl be called upon to perform. The student in civil engineering by
his field-practice learns the use of his tools and the art of taking field-notes. The
mechanical-engineering student is in the vicinity of machine-shops, which he can visit
and at which he mLn work. The student in mining engineering has no such advantages. The mines are at a distance, and the railroad fare to get to them is oftentimes
an insuperable difficulty.
The aim of these laboratories is essentially to give to the student in mining and
metallurgy a chance to study on a small scale the practical parts of his profession.
We cannot, in a small laboratory, build a mine to timber, to work, and to surYey. We
cannot make artificial quicksands and other impediments to mining. In short, we
cannot study exploration; but we can study tt.e mechanical preparation and the subsequent smelting of ores. Before presenting the pla.n of these laboratories, it may be
interesting to indicate the progre s of the idea from its beginning.
Dnring the summer of 1870 President Runkle visited the mines of Colorado, and
while there conceived the idea of making an expedition with the mining-stuflents to
some of the western mining-regions. He talked over the scheme with ma11y railroad
aml mining-men, and everywhere received encouragement. In the summer of 1b71
the institute party visited the mines of Colorado, and spent six weeks in taking notes
of them. President Runkle here conceived the idea of building up a mining and metallurgical laboratory ; and by the aid of Booth & Co., of San Francisco, a stamp-mill
was obtained, wit.h the Washoe silver-working apparatus. During the year 1d7~ the
metallurgical laboratory was brought to its present state of advancement by Professor
Ordway.
The two laboratories are intended to give st:!dents an opportunity to work on a
small scale, with all the mining and smelting laboratory which can be used to advantage in a laboratory; ancl this apparatus has been chosen with the Yiew to illustra,te,
as fiu as possible, t.he principles of all machines used in mining.
The mining laboratory now contai11s a 15 horse-power engine, a Blake crusher, a
stamp-mill; a \Vashoe pan, settler, and concentrator; a Rittinger automatic shakingtable, a little hand-jigger, a rotary pulverizer, and a fan-blower. The metaJlurgical
laboratory contains a blast-furnace, a roasting and smelting reverberatory furnace, a
cupelling-furnace, assay-furnaces, and a forge. The laboratory is equipped for easy
blast-furnace experiments, such as the smelting of c~pper and lead ores, for roastingoperations on gold, silver, lead, copper, and antimony ores, and for the Freiberg process for silver.
A student receives an ore for examination, and in the presence of his instructor selects specimens containing all its characteristic minerals, which he determines, and
then selects the method of .t reatment. Specimens are saved; the ore is crushed and
sampled ; aBsays are made to determine its value. The ore undergoes the treatment
which was chosen. Actual results are compared with the assay-value of the ore, anil,
whPrever practicable, the amount of fuel, power, labor, and water consumed is noted.
But few experiments have as yet been tried, since the lauoratories are scarcely yet
completed. A gold-ore from Acworth, Ga., yielded the following results when treated
by ba tery amalgamation :
OrP. tnken ____ ·----- -----· ---- ---· -· ----- ---· ---- --·· -------- ·----Gol(l on plate . ____ .. ____ .. _______ . ___ ... __ ...•... ____ .. _.•. ______ .
Gold paniJed from battery. ___ • ______ . _.. ______________ .. ____ . ____ __
Rate of gold in the ore. _____ . _____ . ___ ._. ____ .. ___ .. ___ . ___ .. __ .___
Rate of gold in the tailings . ____ •. __ ... ______ . _ . ____________ . ____ __
Percentage saved ____ ----·---·--·---- __ .. ________ ·- __________ -·-· __

176

pounds.
~. 07 grains.
13. 4
"
$7.76 per ton.
1. 57
"
83
percent.

Apparatus for iron-working is not yet represented in the laboratories, partly for lack
of space and partly because we·have not yet decided what furnaces could be most usefully employed in a laboratory. A pair of crushing-rolls is now in cours6 of manufacture.
The mining-scl1ools of Prussia are owned and controlled by t,he government, as is the
case also with most of the mines and metallurgical establishments. Iu consequence,
students have great facilities afforded them for acquiring practical information. In
this country no such bond of union exists between the mines and the schools. The
schools must here depeml on the generosity and sympathy of the public, and to obtain
such help they must in some way reciprocate it.
It i~:~ fully expected that, by making students do systematic and careful work, rt>snlts
will lw obtaint'cl which will be of such value to the donors of the ores that tlwy will
feel more than repaid for sending tbem. If this expectation fails, the alternative
always remains that ores can be bought and shipped by the school.
Tlw mutual interchange of ideas between the instructors of tho institute and the
millers which will grow out of such work is regarded as no mean part of tho value of
this _lahomtor.v to tbe school and to the public.
W1th regard to working ores for outside interest only, results being returned promptly
and a fee received in compensation for work done, I ca.n only say that we have not

!J00

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

force enough this school-year to make any promises whatever. I expect to be aLle to
do prompt work in future years.
With reference to the students' work, the suggestion bas been maue that we should
bold a tournament, as it \Yerc, for a month, keeping all mining-students engaged at
work in their regular shifts; that we should use all the apparatus dnriug the month;
have onr regnlar brcak-dowus, stoppages, and patchings up, aml settle np accounts at
the end of the mouth, making such assays and analyses as are needed .

.At the meeting of the American Institute of l\1iniug Engineers at
which the foregoing paper was read the following remarks were made
by Prof. \V. P. Blake:
I have listened with great pleasure to the reading of this paper. I saw a part of the
machinery described when it was set up in the Institute of Technology, aml it gave
me great pleasnre, because I recognized in jt a step in the right direction for tho instruction of young men and scient;fic students who desire to apply directly the information tl.Jey oLtain iu the laLoratory, and to ascertain where they need the most light,
and become familiar with those points in practical work which they require. Experience has shown this to be the ~ase upon the western coast, where, after a long aml
expensive trial of the laboratories of the chemist, the mill-men-the men who were
accnstomed to do things b_v main strength-became satisfied that they needed some
help from ontsi<l<', and finding that they could not get it always satisfiwtory fr0m the
as~;ayers and chemists, who did not know what they wauted, and did not care as long
as tbey got their fee for the assays and analyses, they went to work and put up in Sau
l:'raucisco assay-laboratories upon a large scale. It grew Hrst out of a demand, a commercial demand, to ascertain the va,lne, in silYer or in copper, of ores shipped to San
Francisco. Large quantities of ore were sent Ly miners from down the coast-from
Lower California and Mexico to San Franeisco-to be asRayed. The paTties to whom
these ore~; were stut wanted to know what they were worth. 'l'he parties to whom they
proposed to sdllihem would not take the ores upon the ordinary assay of a fragment
selected out of the mouth of the sa.ck-woul<l only take them after first getting 1 he ores
crushed aud sampled in a proper manner to make the assays. Tbe miners found ont
bow this was <lone, and they went to work and pnt up establishments of their own
where loa1ls of ore weighing perhaps a ton or eveu less-h::tlfa ton or 500 pounds-could
be crnRht>d np into small fragments, shoveled together over and over, ::tnd tl.Jeu, when
th ·y g1,t an honest admixture, they could send the sample to an assny('r. After t.hir-;
experience 1t was very natural tuat they should desire to know how such ores could be
worke11; and that led them to try them in tl.Je various pans and mal'hiues for griuding
that have been manufactured. Inasmuch as the samples of ore were uot large i11
qnautit.y, they commenced making small trial-pans-little working models sometime~;
would answer the purpose-into which they could put 10, 20, or 50 ponnds of ore, anrl
work a, IJatch of it. 'l'he results were Yery satisfactory. They gave great satisfaction,
not only to the miuers \Yho bad ores to sell, IJnt to the mill-men and to the manufacturers of machinery, because the parties who were engaged in manufacturing machinery for the miners in the iuterior could, right in their own estaLlishments, see the
many llifliculties which the mill-men bad to encounter. They became aware of all the
conditions connected with the erection and running of their mills and were enabled to
provido for tlwm. It bas led to a succession of improvGments, to the l'Pjection of a
great many worthless and nseless machi'Je:-:, designell by parties who were not f~1mihar
at all with the working of ores, Lut who bad patents on peculinr sbapec1 or formed
machiue~; for crushing or grindiug, and desired to sell those machines in the marknts.
:Most of these worthlel's machitws have been eliminated fi'om the practice l n the Pacitic coast; and now I think I ma~- say, without (]anger, that we make a Letter stampmill in the United States than is made iu auy part of the world, and we IWtke Letter
macuinery for grin(liug and atnalgamation, in paus, at any rate, than has ever been
made before. It is very gratifsiug to any one ,yho has seen tl.Je progress of improvement on the western coast, and kuows bow nnwh has IJecn done there by tbe experimental works of the mill-men aud the miFers, to see here in Boston an cstablibluuent
complete in all its parts and capable of not only educating persons wbo are so fortnuat<>
as to receive instruction here, but also to <loa, great deal of good, probably, in making ns
aware of the value of the orcs of this region, or any ores 1hat come to this market, and
of introducing a better knowledge or' milling etgineering to the ruaaufacturers of this
coast.

Being on that oecasion in the chair~ as president of the lnRtitute, I
expressed substantially the following views on this suqject, and quote
them here, since I see no reasou to change either the opinion or the 1orm:
Besides the function of instruction of stndentR which re(plires th:-t snell apparatus
should be of the received form, there is all importaut function whit h I thillk the~e
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practical laboratories \Yill one day fulfill, and that is the carrying out of such experiments as will fnrther improve the processes now in vogue. It is one thing to instruct
onr young men so that tbey can go "\Vest and handle the machinery now in use there;
it is another thing, and an equally important one, to have machinery at onr disposal somewhere where it can be run in a truly experimental manner, where truly
scientific experiments can be made-by which I mean experiments so shie1Ued from
possible complexities and mistakes that tlle results shall be traceable to the proper
causes. I may instance an investigation upon which I entered some.. years ago, in relation to the efficiency of stamps, calculated with regard to their speed, weight, and
drop. Those three elements must have some definite relation to the efticicucy of the
stamp in the qnant.ity it will crush. It does make some difference whether we drop a
heavy ~tamp a certain distance or a light stamp, weighing half as mncll, twice as far.
I have been f0r some time a partisan of lighter stamps aml more rapid blows than have
been the fashion in many parts of the country, and in investigating t.hat question and
developing results, althongh I was able to eliminate from the problem such distnrbing
elements as clepemled upon the generation ani!. transmission of power, I was not able
to eliminate or perfectly estimate the influence of the facility and area of disclu1rge,
·which bas a decided effect on the quantity crushed, nor, on the other band, the clmracter of the rock, since in comparing different stamp-mills in different localities ~-ou
have always to bear in milld that yon are comparing them uy different standards.
Some quartz may crush and does crush easier than others. \Ve must throw ont abnormal results on either band. I have known 72 tons to be run in twenty-four hours
tl.trough a 10-starnp mill. The average would be something like 12{- to lf>, and anything
that varies far from that average in either direct.ion might be fairly attribnted to some
abnormal qualit,y in the rock. To make complete experiments of this kind you want
to have all the conditions maintained except one. If you wish to test discharge, you
want to wse the Rame battery and the same quartz, and vary nothing but the discharge;
if you wish to test the speed and the weight of the stamp, you must vary nnthing bnt
the speed or the weight. That is impossible when you come to collect tbe results of
experiments in ordinary practice Yon cannot ask the mill-ruan to vary the weight or
speed of his stamps, or to keep taking different kinds of rock, and stop his running at
short intervals and clean np with spasmodic frequency, just to suit your desires.
Hence, it is almost impossible to get absolute results. I trust the creation of such laboratories as have been described to us in the paper jnst read will open the door to
something like careful work of tbis character. A specimen of\\·hat I mean is furnished
uy tl.te experimental investigation of the \Vasboe amalgamat.ion, which was made under the charge of Professor Brush, Mr. Hague, and l\1r. Daggett, on the ores of the
Comstock lode, at the laboratory of the Sheffield Scientific School at New Haven.
The results nre pnblished in the third volume of Clarence King's report. Another
specimen of what I mean I have been fortnnate enough to secure myself, through the
assistance of .Mr. G. F. Deetken, of Grass Valley, Cal., who bas made a very thorough
analysis at every stage of the California. stamp-mill process.
I think it is a ques•ion worthy the consideration of the faculty of t,his school
whether some of the peculiar ::tmalgamating-machinery employed iP California might
not with advantage be substituted for the simple amalgam::ttion in battery and on
copper plates, which is recognized in practice now to be a wasteful method.

I

PART I I I .

MISCELLANEOUS.

CHAPTER XXII.
SI~KI:XG

SHAFTS WITH THE DIAMOND DRILL.

The new method of sinking shafts by means of the diamond drill, to
which allusion was made iu my last report, has been thoroughly described by l\lr. Eckle;\r B. Coxe in a paper read before the American
Institute of 1\Iining Engineers~ whicll bas attracted much attention at
home and abroad, and which, with the permission of the author, I transfer iu full to this report. What fo1lows is in 1\Ir. Coxe's owu lauguage:
I desire to call the attention of the Institute to two det>p vertical shafts, w l1ich are now
being snnk in Schuylkill County, Pennsylvania, about one and a half miles north of
Pottsville. 'l'hese shafts are of interest to the mining engineer, not only on account of
the novelty of the method of sinking adopted, whicl! promises to produce a r evolution
in that branch of mining engineering, but also as examples of the manner in which
such work tshould be undertaken.
GEOLOGICAL SKETCH OF TIIE TERRITORY TO BE WORKED BY TIIE SIIAFTS AND REASON
FOR SINKING THE:\1.

'l'he Mammoth orE vein of the anthracite-coal measures in that part of the Schuylkill region near and north of the town of Pottsville lies at a great c.lepth below the surface and has, in consequence, never been worked in that locality.
The .Mammoth vein itself is about 23 feet thick, but, as is shown in the following
sections, it is overlaid by the Seven-foot vein, which is separated from it by from 4 to
:~0 feet of rock and slate, so that the two together form a vein of about 30 feet in thickness.
Beechwood Colliery:
( 6'
I 0'
Seven-foot vein ... \ 6'
1
0'
l 2'
10'
( 6'
1 0'

I

7'

Mammoth vein .... \ 2'
0'
2'
5'

l

0" coal,
I
slate,
I
Seven-foot vein:
t;" coal,
}CoaL.----·-----··---------G" ~-;lat~,
Refuse ... - ..... _ .. ___ .... _..
4" coal,
O" tslate .. ___ . . . Partition slate.
0" coal,
I
7" slate,
()'' coal,
Slate . __ -- . . - __ - ..... _... __ .
4" coal,
>Coal . _-- ... -- - ... - . -- .... - ..
9" slate,
G" co a],
Total . _...... ___ ....... .
0" rough coal.

:J"

J
I

j

17' Cll
~ 17' 9"
tl
0' 9"

1' 4 11
23' 4 11
24' 8"

RECAPITULATION.

F' even-foot vein . __ ••. _.. - - _- .. - - - - - . - . - - ... - - .. - - - •...• - •.

Mammoth vein··--·-·--·-·------·-----·-----·----···---·
Total coal .. ___ .. ___ . _ . _• _.• -- .••.••..•• - •..••••.....
Total refuse __ .... __ ... ____ .. - - -- .. - - . - . - . - . - ••.... - .

17' 0" coal, 0' 9" refuse.
23' 4" coal, 1' 4" refuse.
40' 4"
2' 1"

2' 1"

42' 5"
At Pine Forest Shaft Colliery :
Seven-foot vein . ____ .... ____ .. ____ .. __ •..... __ • _..• _•... ____ .. __ • _. 6' 0 11 coal.
Slate ....•.. __ ... _. __ .. _. __ •. ____ ...• _•.. __ . _.. __ . _.. ____ ... ___ . . . 15' 0" to 20' 0''
~lam moth vein .. ___ ... ____ .. ____ .. _. __ ... _. _. ____ . _. __ ... ___ .... __ 20' O" coal.
North of Deep Shafts the slate separating the Seven-foot and Mammoth veins varies
from 10 to 30 feet in thickness.
.
At Hickory Shaft Colliery :
Seven-foot vein averages .. _._. _.. __ • _.. ___ •. ____ ..... ___ . ___ •. 6' 0" to 8' 0" coal
Slate ...... ·--··· .... ·-·····-·-·· •••.••••••.••• ·-···-···----· 10' 0" to 10' 0"
Mammoth. __ ... _. _••...... ___ .. __ ..• _•••.• __ • _..•• _••. _...•• 20' 0'' to 24' 0" coal.
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Section of Seven-foot (called No.2 vein) and Mammoth
Shenandoah City Colliery:

[

Co~~~-~l-a~~-~~~-~~~~-:-·

vein~,

near Shenandoah.

.............
Slate...... . . . . . . . . . . . . . . . . . . . . . . . . .
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Slate ................................
No.2,orSeven-footvein .... < Coal ..............................

4' 0"
0' 2"

:i' 0"

1' 0"
2' 4"

Di1~

20°8.

I ~~~r:::::::::::::::::~::::::::::~: ~: g::
Il Bottom slate.
13' w'

(Slate between No. 2 and Mammoth vein, sometimes
rock:
O' 9" coal.
1' 0" sulphur-balls.
3' 6" good, bright coal.
::3' 8" good coal, containing a small streak of bone.
0' 5" charcoal bench, soft, dull, sandy fracture.
0' 3" coal.
0' 1" slate.
Mammoth vein ............ < 3' 6" good, bright coal.
6' 0" good, bright coal, 5-foot bench.
0' 8" slate.
3' 0" good, hard, bright coal, 3-foot bench.
0' 8"· bone.
7' 4" very fine coal, 7-foot bench.
1' 0" coal, bone and sulphur, sulphur bench.

I

I
I

I
I

l

311 10"
Bottom slate.

Plank Ridge Colliery :

(1

Mammoth vein·-·- -· ·---- ·

<

I

1'
0'
2'
3'
2'
0'
1'
1'
5'
0'
3'
0'
7'

coal,
~Not orked
sulphur balls, ~
w
•
good coal, a little rough.
very good coal.
good coal, a little rough.
bone and slate.
good, bright coal.
charcoal bench.
good coal, cubical fracture, 5-foot bench.
bone and slate.
O" very good coal, 3-foot bench.
7" bone.
5" very good coal, cubical fracture, 7 -foot bench.

0"
5"
0"
5"
2"
5"
4"
4"
6"
7"

I 29' 2"
l Bottom slate.
(

I
Mammoth v~in ............

I

<

4' 8" very good coal, )
0' 6" bone,
.
2' 8" good coal,
~ No. 2 vem.
5' 0" good coal,
J
1' 1" slate.
2' 8" good coal.
0' 6" slate.
()' 0" good coal.
0' 3" bone.
4' 9" good coal.
0' 6" charcoal bench.
3' 6" good coal.
6' 0" good coal, 5-foot bench.
3' 6" coal with several seams of bone, 3-foot bench.
0' 6" bone.
8' O" splendid coal.

51' 1"
l Bottom slate.
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'l'ho Philadelphia and Reading Coal and Iron Company own a large tract of land in
that vicinity which waR formerly the property of two · companies, in which the Philadelphia nnd Reading Railroad Company owned a controlling interest; witLin a year
it lws passed into the hands of the former company, which is really a department of
the Philadelphia aud Reading Railroad Company.
Fig. 1 is a cross-section of the property to be worked by the shafts at the point where
they are to be sunk. Although the section may not be stricti~, accurate, the general
structure of the basins is correct. Engineers familiar with the locality do not agree as
to the exact position and number of the Yeins above the mammoth vein. There are
three principal basins, E, C, and D, Fig. 1, to be reached by these shafts; they are separated by the two anticlinal axes or saddles A and B, the first of which, A, deepens to
the west, and the other, B, rises for a certain distance to the east, and then sinks so
that it is probable that gangways or levels, through which tl~e water will drain to the
shafts, can l:le driven in coal from C into the two l,?asins E and D. It is proposed to sink
to the bottom of basin C, and in this manner an·area of big vein will be opened 1,500
yards wide and at least 4 miles long, provided it should prove economical to extend tlw
workiugs to far.
Mr. Franklin B. Gowen, shortly after be was elected president of the Pbilaclelphia
and Reading Railroad Company, determined to make this large body of land available
for the productiou of coal, the upper or red-ash veins having been 'SOrked out, and the
laud, to a certain extent, abandoned. He saw that it would involve a great outlay of
money, and that it would take a long time to open the property, but be also saw that
a colliery could be erected capable of producing daily a very large amount of coal
for a long series of years. Before beginning operat.ions, Mr. Henry Pleasants, the engineer selected to take charge of the work, made a careful study of the whole problem,
the results of which were embodied in several reports to the company. He worked
out the geologicalstruc~ure of the ground, both by an examination of the smface indications and of the old workings, so that the most faxorable position for the location of
the openings could be determined. There was no useless delay, but many months were
devoted by him to the consideration of the various questions which would be likely to
arise, and a large number of sun·eys both above and below ground were made. ·when
the preliminary studies had been completed the work was b gun and bas been pushed
rapidly to what promises to be a successful completion. 'fhis n!l(lertaking differs in
this respect from most of the mining enterprises that have been starte<l in tl.te United
States. We generally begin operatiuns without fully understanding all that is to be
done, and then solve as best we can any problems that may present themselves during
the progress of the work. The latter mode of proceeding iuvolves, of course, very often,
much useless expenditure, and sometimes ends in failure. I think, therefore, that this
enterprise is worthy of notice as an example of the way in which such mining operations should be undertaken.
When everything was reatly, the work was begun with the best appliances, and no
necessary expense has been spared to make the operation a success, although there has
been no useless outlay. Mr. Pleasantsa.t first proposed to sink a single shaft to be used
both as an upcast and downcast, until another air-way could be driven out from the top
of one of the anticlinal axes. In the mean time, however, the PennS.)' lvauia mining law
was enacted, and, as it requires that any mine, in which more tha.u twenty men are employed at one time, shall have at least two openings, separated by not less than 150 feet of
solid strata, it was decidl'd to sink two shafts simultaneously. The depth to wl.Jich the
shafts will be snnk js estimated at about 1,500 feet, the distance depending upon the
dimiuution of dip in the strata. If the dip of the mammoth vein in the synclinal C is
slight, the depth of the shaft will be less than if its dip is steep. The dip diminishc8 as
the distance from the snrface increases. It was finally decided to sink the two shafts
(known as the east and west shafts) about 700 feet apart along the strike of the central
basin above the point marked C on the section Fig. 1. Fig. 2 is a topographical map
showing the relative position of the two shafts A and B, the railroad which is to transport the coal, the configuration of the ground, the slope C D and gangway F D, which is
driven in one of the upper veins with a slight rise, so that the water will flow fi·olll B
to D. At the surface the strata is very much inclined, dipping about 70° to the north,
but it is probable, as shown in Fig. 1, that the shafts \Yill cross to the other side of the
basin, and that the inclination of the strata will decrease. The east shaft (A, Fig. 2)
is intenucd solely for raising coal ; it is 16 feet long and 13 feet 10 inches \Yi<le, outside
of the timbers, and will be divided into two compartments. l<,ig. 5 is a section of this
.sh:1ft showing the timbering below the masonry. Fig. 7 is a section of the shaft showing timbedng and stone-work near the surface. The compartment shown in the corner
of the shaft in Fig. 7 is used temporarily for ventilation.
The west shaft (B, Fig. 2, Fig. 4, and Fig. 6) is 25 feet 8 inches long, and 13 feet 10
inches wide, outside of the timbers, and will be divided into three compartments, two
of which will be used for raising coal and for hoisting men, timber, slate, rock, &c.,
and the other will be for some years the upcast of the collieries. A suction-fan will
be used for ventilating the mines. No provision will, at present, be made for putting
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in pumps, for t.hc following reasons: In this part of the anthracite coal-field, very little
water is met with, when a depth of 500 feet from tho surface has been reached, 1mless
1he superincumbent strnta have been fissured and broken hy mining out tho veins
below that level, so that for a long time the little water that will be met 'Yith in the
mines can be raised by the winding engines at mght, tanks beiug snbstitnted for the
cages. ·when tlw underground workings have reached the tops of the anticliJJals, oue
or more air-shafts wiU be snnk to them, and after they are finished, the third compartment, being uo longer required for ventilation, can be used for tho pumps, should they
become necessary. '!'bore will be ample room in it for pumping-machinery of the
largest kind.
Fig. 3 is a cross-section of the east shaft and Big Tracey vein, which (as is also
shown on Fig. 1) will ue cut uy both shafts ahont 400 feet below the surface. A slope
has been sunk on this vein (see C D, .Fig. 2, and also Fig. 1 and Fig. 3) nearly to the
point where it w1ll be cnt b.v the shafrs. Frou1 the foot. of tho slope a gangway (D P,
Fig. 2) has been opened at that le\'d in the vein, and from it tho cross-cnts E A and F
B (Fig. 2) have been driven to the points through which the shafts, when snuk, will
pass. A bole has been bored in the bottom of the east shaft to the cross-cnt E A, Fig.
2, by the method to he explained further on. through which the water that accumulates in the shaft fincls its way to the snmp at the bottom of the slope, from which it
is raised to tho surface by a Cameron pump. A hole is now being !Jored for the same
pnrpose in the \Vest. slntft to t.lJC cross-cnt F B, Fig. 2.
Fig. 3 also shows the masonr.v and brick-work in the east shaft, and Fig. 3 a. those
in the west shaft. In the east shaft (see also Fig. 7) there is a waH of cnt stone 4.5
feet thick and 16.3 fePt high bnilt npou tho solid rock, and above this a hrick wall 4.5
feet thick and lG.S high. Tbe space (about 2 feet Wille) between the masomy and
brick-work and t.he alluvium i~; filled with puddled clay, by "·bich tho infiltration of
the surface-water is prevented and the walls of tho shaft protected from its destructive
action.
As the strata upon whieh these walls are built are highly inclined, (from 70° to 80°,)
it was nec<'ssary to put in below the 1t1asonry four sets of iron girders, such as are
shown in Fig-. U and Fig. 14, in order to pre\·ent wedges of rock from being prPssed
out by the superincumbent weight.. The west shaft, see Fig. 6, is wallc<l np in the
same manner, bat tho brick-work is 4:~ feet high and 4 feet thick, and the masonry is
8 feet high and 4 feet thick; nuder the masonry there are seven sets of iron girders
:->imilar to those represented in Fig. 1:3 and Fig. 14.
When the t\YO suafts pass the l<.wol of the cross-cuts from the gang,my, I<' D, Fig. 2,
water-tight troughs cemented aronnd the si<1cs of the shaft will ue put in, by which
all the water entering the shaft ahovt~ that level will be caught and conducted iuto
the slope and from there raised to tbe surface. It is not thought pro!Jable that runch
water will be met with in sinkiug below this level, but that all which will accumulate
can be raised in the buckets with the rock, &c.
The two sba,fts are so located that they will cut the mammoth vein a.t abont the
same level, not exactly in the center of the basin, as there is always an a<lYantage in
ba.ving a certain amount of coal below the bottom of the shafts jor pumps, &c.
'Ve now come to the consideratiou of the most interesting and novel part of the
work, i.e., the metlJOd employed for blasting out the rock. It wa~ determined to dispense with the usc of han<l labor in drilling the holes for blasting, and the diamond
drill was chosen as the best instrnmen'i for the purpose.
This had already been donB iu otber places, hut Mr. Pleasants decided, after careful
consideration of the subject, to try a new plan of ·working with the cliamoud drill,
which had been suggested to him. The plan \Yas to ~:;ink the shaft, as usual, down to
the solid rock, and then, by means of a number of diamond drills, each driven by its
own machine, to bore a series of holes about ~00 feet deep, which should be so arranged
as to dispense with further drilling for blasting, until that depth hafl been reached.
Fig. 4 and Fig. 5 are plans of the two shaft.s, showing the number and positions of the
boles in each. In the east shaft twenty-five holes are used and in the west sbaft thirtyfive. In each shaft one of the holes was bored down as quickly as possible until it
reached the cross-cut from the gangway and slope, and iu this way not. only the water
which drained into the shaft from tlw surrounding strata, but also that which had been
used in the drilling, found its way to the slope, and was then pumped to the surface.
DESCRIPTION Ol!' THE MACRL"ERY USED

I~

DHILLIXG.

The bit used in drilling is shown in Fig. 11 and Fig. 12. It differs from the ordinary
diamond-bits in being concave instead of convex. The circular grooves and the small
cylindrical holes are for the outlet and circulation of the water, which is forced down
through the center of the boring-rods. The rods are made of gas-pipe, one and a half
inches in diameter outside. The water takes up the fine sand or pulverized rock, carries
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it awa,v from under tho bit, and then rises on the outside of' the rods or pipes to the
surface. 1'be water is supplied nuder pressure to tlw rods eitber b,y a comruou pnmp
or by bringing it from a heig-ht, (the tops of the shaft, for example,) which is snfllcieut
to produce tlw desired pressure. The machine used for drilling is much Illore compact
and simple than the old diamond· drill apparatus. A Root rotary engine bas heen substituted for the two oscillating cylinders \Yhich turned the drill. The arra.ngement of
the machine is shown in Fig. 15, Fig. 16, and Fig. 17.
'l'be main shaft, A, Fig. 17, of tl.Je rotary engine carries a bevel pinion. B, wbich gears
into another bevel pinion, C, npon the sleeveD, through which the boring-rod passes
and to wbiclJ it is fast,ened. The lower end of the sleeve bas a screw cut upon it, uy
means of which the drill is fed. Upon the upper end of the sleeveD a ke~'-Scat, offrorn
four to six: feet in length is cut, (the distance depeucliug npon the length of the Sf\ ·. tious
of tbe rods;) over this sleeve a pinion, M, Fig. 15, also key-seated, is sli]lped. A l;:ey,
banging loosely in the key-sea~s, c ..~ u:-;es D and M to revolve together. This pinion .M
gears into another pinion, N, Figs. 15 au<l 16, which is slipped upou M1e bead of tho
shaft P, Fig. 16, which has a feather on it. Upon the lower cud of Pis f<•stened a
third pinion, 0, that drives a fourth, Q, \\·hicb forms tl.Je nut of the screw of the sleeve
D. Tl.Ji:-; unr is so fastene(l to tbe machine that it can 1nm, but cannot move in the
direction of the axis of the sleeve. If the pinions M and N are of the s<:tme diameter,
tbe nut makes the same num her of revolutions as ti.Je screw, and the rod does not
advance; hut if the diameter of N is larger tbnn that of M, the nut makes fe\\ er reYolutions than l\1, and the rod movcsdownwarfl. By changing the dimensions of l\1 and N
the drill can Le fed at aur desir·ed rate. The part of the machine which cnrries the
drilling-apparatus can, by unscrewing a few uolts, be turned round theshaftoftheengine,
so that it can he used for drilling either vertically, borizonta ly, or at au angle. It is
not necessary to dwell upon the construction of the drilling-mechanism, as it does not
(lifter fi·om that of the ordinary diamond-drill machines.
Figs. 18 and 19 sl.Jow the apparatus used for drawing up the rods. It consists of a
Root engine, D, similar to the one used ior drilHng, upon the bhaft EF of whicl.I a small
pinion is kc~· ed. TIJis drives, hy menus of the small cog-wheel B, the grooved drum C,
around which is wound a small wire rope, that draws up tl.Je rod.
The west shaft, bas seven rows of five boles each, as shown in Fig. 4, and the east
shaft (sceFJg. 5) has five rows of iive holes each. 'l'be method adopted for boring the boles
was the same in both shafts. I sbull therefore describe in detail tLe operation for the
east sl.Jaft only. At the points where the boring-machines are pnt to work the cross-section
of the shaft is made a little larger than it is elsewhere, so that the machine eau bore the
holes in the corners and along the sides of the shaft. Two heavy timbers or sills, ·A A,
Fig. 8 and Fig. 9, are tbenlaid across the shaft about t,bree feet above tbe bottom, and
supported by the upright posts, B B B B; upon these timbers are placed three cast-iron
bed plates, CCC, Fig. 8 and Fig. 9, (see also on a larger scale in Fig. 10J upon which
the drilling-machines can be made to slide until the axis of the drill is vertically over
the point where the hole is to be bored. The machine is then fastened dovm uy bolts,
the heads of which fit in the grooves on the bed-plate. As soon as tbe first hole IJas
been bored. to the required depth the machine is moved to the next. Two or three
machines can work at the same tirne on the same bed-plat~. \Vbeu tl.Je five !Joles in
tbc first row have been bored, the lied-plate is moved to the next row. The operation is continued until all tl.Je boles in the shaft are drilled. A brge quantity of water
is required for drilliiJg, as a constant stream of it, filling a pipe <tbout half a~1 inch in
diameter, must be {()reed down through each of the boring-rods. The water passes
through the center of the rod, takes up tbc tine sand produced by the action of the
macl.Jine upon the rock, and carries it up on the outside of the pipe or rod, which is
smaller than the bole.
In boring the first set of twenty-five holes, this water was brought from the snrface and
was returned to it,w hen it had become dirty, uy a steam-pump. Two smn,ll Cameron steampumps were employed for forcing the wuter down the rods and raising the <.hrty water
to the surface. After the first bole had been drilled, so as to oven a way for the water
into the cross-cut from the slope, the water which collected in the shaft and that wl.Jich
had been used for drilling found its way through this hole to the pumps in t,he slope.
· \Vhen the sl.Jaft uecomes deeper, the intention is to use the same water over and o\-er
again for drilling by pumping it into a settling-tank, })laced from 200 to 300 feet above
the uottom of the shaft, in order to get head enough to force the water with the require<l velocity through the rods. The tank will be divided into two parts, so that the
vmter .can be partially filled in passing from one to the other. It is essential to remove
auy oil "\Yliic!.J. the water may take up in its passage through the rods or which may
fall in it from the maebinery, as the oil solidifies or gnms, and clogs the lJoles in the hit
tbrongh wbieb the water passes out from ttJe center of the rods. It is not necessary
to remove all the flue particles ofvulverized rock which the water may bring np, unless
it is important to know the exact nature of the stra,ta in which the tlrill is workiug.
The average rate of drilling, as shown by the followbg table, is from :30 to 40 feet a
day for each maclline.
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Statement of drilling clone at east shaft of East Norwegian Colliery, on lands of Mammoth
Vein Coal and Iron Company .

""'c.·

s.e

.c.=:

S'-

!::~

Date when
started.

Date when
finished.

Depth of
holes.

1
3
4
5
6
7

8

9
10
11
12
13

.0~
::l<::>

-

0::

Date when
started.

Date when
finished.

Depth of
holes.

~s

~~

2

....o.;;
t.e

J"annary 17 ..
J"mmary 17 ..
,January :n ..
FebruaiT 3 ..
Fcbrnary 6 ..
February 12 ..
]!'eln·uary 1:3 ..
February 15 ..
FebnuryHJ ..
Fcbrnar:y 20 ..
l<'cbruary 21 ..
.February 23 ..
l<'el>ruary 24 ..

Feurnary 1. ..
February 1. ..
:February 8 ...
Feuruar_v 9
:February !2 ...
February 17 ...
Fchrnar)· 22 ...
.Fd.>nmry23 ...
]february 24 ...
February 27 ...
l<'ebrnary26 ...
l<'ebrnary28 ...
:?\lurch
6 ...

Feet. Inches.
334
5
318
11

14
15

~00

8

Hi

198
200
197
205
179
205
205
200
201
312

7
0

17
18
19
20
21
22
23
24
25

2

2!
2
2
2
8
5

0

Febrnary24 ...
Fe brnary 26 ...
?.larch
1 ...
March
1. ..
March
1. ..
?.larch
5 ..
.March
8
March
9 ...
M:::.rch
9.oo
13.0 0
J\larch
March
15 ...
March
16.00

Fcbrnary27 ...
Marcil
6 ...
March
7 ...
},larch
9 ...
.hla.t·ch
11 ..
Marcil
14 ...
1!). 00
?tlarc!t
March
16.00
March
18 ...
Mnrch
20 ...
M<>rch
23 ..
Murch
23 ..

Feet. Inches.

::oo

4

254
27!)

8

~93

2l.O

2!)5
2!)5
307
2!)8
2131
295
301

0
0
0
3
0

4!
0
7
0
2

Greatest number of drilling-machines usetl . 00000000 ...... 00 .. 00000000000 .. 0000 00 ...... 7
.Axerage number of drillinp-machines at work . ....• 0000 ...... oo .•.• oo 000000 .oo.... ••• 3
Average drilling done })Or day of 24 hours hy each machine ............................ 34 feet.

The machines often work much faster, but there are inmdental de1ays. Seven machines are at. present employetl, and as there are no cores to be remove<l, all the rock
being ground to powder an<l carried off by the water, it is not found necessary to take
out t-llC rods very often. Steam is now used to drive the boring-machines and tho
pumps, but preparations are being made to use compressed air in the lower levels.
partly because the use of steam would render the shaft uncomfortably warm, and
partly because there wonld be great danger of injuring the men in case any accident
should happen to the steam-pipes. .A fan has also been erected for the purpose of ventilating the shaft.
\Vhen all the holes are bored to a depth of from 250 to ~300 feet, the machines, pumps,
&c., are taken to tho other shaft to bore the holes in it. During the boring in one
shaft, the rock is blasted ancl removed in tile other. There is always time to spare, as
:300 feet of holes can be drilleflmuch more quickly than the shaft can be sunk through
the same distance in rock. The diameter of the holes is in all cases H· inclws. On
the completion of the holes they are filled to the top with san<l, ::tiHl the ,york of
blasting all(l removing the rock begin~. The operation of blasting is conducted as
follows: The miner, oy means of a small pump, such as is nsed with ordinary lloriugrocls, removes the smHl from the holes Nos. 7, H, 9, 12, 13, 14, 17, 18, ancll~, of Fig. 5, to a
depth of from ~to 4 feet; clay is then forced into each bole, so as to make a plug from
6 iuches to a foot long, and on the top of thiH a cartridge of dualin ir:; placed, and the
holes are then tamped with clay. The cartridges are connected together by wires leading to a galvanic oattery, and they are all fired at once. The explosion is produced by
a cap filled with fulminate of mercury. The result of the simultaneous discharge of
these nine holes is the formation of a large cavity in the center of the shaft to the
depth of the oottom of the cartridges. The rock loosened by the operation is removed,
and the remaining holes are then chargtd and fired in the same way, those on each
side together, but only one side at a time. It should be noted here that powder is not
effective in vertical holes. Dnalin, dynamite, or some other of the nitro-glycerine
compounds mnst be used, particularly where the straht are nearly ve1·tical and to a
certain extent fissured. The sides of the shaft preserve their proper form, ~tud no handolasting is necessary for trimming them up. \Vllen all the holes aronnd tho shaft
have been fired, the miner begins again with the nine central boles, and the work goes
on in this manner until the depth to which the holes have been bored is reached; the
machines are then set to work agn.in and the holes are oored from 230 to :lOO feet
deeper.
'l'he holes in that part of the shaft which has been sunk preserved their vertical
direct ion until they reached a. small vein of coal, where, althongh rPmainiug in the
vertical p lane at right angles to the strike, they were deflected towanl the 1loor of
the vein, as shown in Fig. ~0, the angle of fleflectiou being about ~0 • ThiH deilect.ion
is due to the fact that when the drill reached the top of the vein, which dipped
at a.u angle of about G0° aud. was softer thau the rock, it inclined toward tho side
otferiug the least resistance. Thus far the <leilection has been so slight, that it was
only necessary, after the nine central holes had been tired, to put a larger charge
of dualin in tlw holes on the side CD than in the vertical ho.es, and a smaller charge
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in the boles on the side AB. In the first case (CD) the dualin shattered the rock behind it, and it was possible to keep that side of the shaft vertical without resorting
much to baud blasting. In all other parts of the shaft the holes went down in a perfectly vertical direction. The corners of the shaft are exactly where the four corner
boles went down, and the sides of the shaft look as if they bad been trimmed up,
although in reality nothing of the kind has been done. The sides have very much the
appearance of a stone which has been broken by a plug and feather. The shaft is
ir!mberecl as the work proceeds, yellow pine timber 12 inches by 12 inches, placed at
first skin to skin, and afterward 2 feet apart, being used below the iron girders. The
guides are of California yellow pine, and are put in as the work proceeds. The bucket
used for taking out thH stuff will be guided as is shown in Fig. 25. Two buckets will
be used, and there will be shields above them to catch anything that may fall in the
shaft, (see Fig. 24,) so as to protect the workmen. The bucket is made of iron, holds
from one to two tons of rock, and has two trunnions placed opposite to each other, a
little auove its center of gravity. When tue bucket is raised to the snrface, a truck
(Fig. 21, Fig. 22, and Fig. 2:3) is run nuder it, on a railroad passing over the shaft, and
the bucket is then lowered into theY-shaped rests. The rests are supported on a turntal.:le, which allows the bucket to be revolved in a horizontal plane, and, by means of
the lever A, the bucket, being suspended nearly at its center of gravit~T' can easily be
overtnrned and emptied. This apparatus is simple and works admirably. By having
several trucks and buckets, the stuff can btl hoisted and disposed of very quickly.
In the east shaft, with eight machines, the twenty-five holes can be bored in about
one mouth. In the west shaft, with from eight to ten machines, the thirty-five boles
can be drilled in about six weeks. The enst shaft was sunk from April15 to May 15 of
this year (1872) 76 feet, and during this time twelve days (five il1 April and seven in
May) were lost; that is to say, there was no blasting done from want of timber and
from want of fresh air, in consequence of the bratt.ice not having been built near
enough to the bottom of the shaft. In blasting in the east shaft, two miners, three laborers, and one cbargeman are employed on each sbift. There are three shifts of eight
hours each per day.
In the first 300 feet drilled in the west shaft the rock was hard; in the east shaft it
was principally soft rock and slate. The plan of boring the holes to a depth of ~00
feet at once, filling them with sand and then using portions of them, as wanted, for
blasting, was 1irst snggestetl by Mr. Shelley, formerly superintendent of the William
Penn Cclliery, in Schuylkill County. Mr. Bullock, formerly superintendent of the
Pennsylvania Diamond Drill Company, took up the idea, and suggested it to 1\Ir. Pleasants. After carefully considering the question and testing it, Mr. Pleasants recommended .Mr. Gowen to sink the two deep shafts with the diamond drill in this manner,
and upon his advice the company decided to try it. After this indorsement of .Mr.
Pleasants and the decision of the company, Messrs. Shelley and Bullock patented
their process of" drilling deep boles, filli11g them with sand, :111d firing them in sections." The patent now belongs to t.he Pennsylvania Diamond Drill Company.
As soon as he had decided to use this process, Mr. Pleasants became satisfied that the
form of engine then employed with the diamond drill was too large and unwieldy for
use in the confined space at the bottom of a shaft, where several of them would be
in operation at one time. He therefore determined to use the Root rotary engine to
drive the drill, and employed the superintendent of the Pennsylvania Diamon•l Drill
Company, Mr. Bullock, to carry out his idea of a small compact drilling-machine, to be
attached to such an engine. The plan, when completed, was submitted to two of the
best machinists in Schuylkill County, who suggested some slight modifications. The
plan finally adopted has been given in what precedes. Nine of these machines have
been constructed by Messrs. Allison & Bannon, of Schuylkill County, for this work. It
is, of course, impossible t.o determine what will be the exact cost of sinking by this
ruetlw<l until t.be work bas proceeded much further. The estimate of the cost of the
t,wo collieries bas not been mat1e public, being, 1 believe, n confidential communication
to the company. As neither the depth of the shaft, nor the exact nature of the stratn
to be passed through were known, it could only be approximate. Mr. Pleasants, liowev.er, informed me that he did not consider that the cost per foot of sinking by this
metlw.J would necessarily be less than by the old one. The great au vantage, be says,
will be in the saving of time, which, he thinks, will be fully 50 per cent.; this is, of
course, a, consideration of immense importance in an operation involving the outlay of
so much money. Another advantage is that most of the men employed need not be
skilled miners. Mr. Pleasants considers that the method will be employed with peenliar advantage in ~:>inking shafts of moderate depth, (from 200 to 300 feet.) In such
cases, after a shaft bas been sunk tllrongh the earth, clay, or wash, to the rock, the
machines can be put to work ou the surface, and the holes bored down to the depth
which it, is intended to reach by the shaft. The shaft can then be sunk without any
band-drilling. The great advantage of this method, where the strata to be penetrated
contain large quantities of water, is self-evident.
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Since the foregoing paper was read, and before its publication, I again visited the
shafts, and obtained on April 25, 1873, the following additional data:
The east shaft has been finished to a depth of 530 feet, and the holes for 200 feet
more have been drilled. The west shaft has been finished to a depth of 400 fl'et, and
they are beginning to bore the next set of holes. During the last six month"> tho east
sh.1ft has been sunk on an average over 60 feet per month. In one month80 liuear feet
of the shaft was blasted and timbered.
The permanent guides have been put in place in the east shaft as far as it has been
sunk. The two shafts have been connected ou the surface by a. railroad. Six machines
are used in the east shaft for boring. In place of the screw-feed de~cribed in the foregoing paper, a new hydraulic feed has been tried with success. The revolving sleeve
is placed between two cylinders, in which two pistons, connected with tlw lower end
of this sleeve, move; by admitting water, nuder a greater or less head, by means
of a stop-cock, the drill can be moveu forward, as fast or as slow as may be wished,
with any required pressure. The shaft has passed the level of the cross-cnt, and the
water iu the slwft has been cut off by forming water-tight gnttcn; aronnd the shal:t
upon one Aet of timbers, auu from them the water is conducted to the slope. There is
not water enough met with below this level to keep the timbers wet. If the slope were
not there, and tlte water had to be pumped from the bottom of the shaft, it would require five lifts of pnmps, a Cornish engine, rods, pumps, &c., to raise the water from
the bottom of the shaft when the work was completed.
A donhle-actiug Alison & Bannan steam-pump, with fourteen-inch plungers, has been
put into the slope, rcplaciug the Cameron pump.
A douhle-actiug \Varing compressor has been erected, by which from fonr to five of
the drilliug-maehiues and the steam-pumps in the shaft can he driven. Some of the
drilling-mach i ues are actuated by steam in order to prevent the temperature in the shaft
from being too much lowered.
At t he Ellaugowan Colliery, near Mahanoy Cit.y, belonging also to the Philadelphia and Reading Coal and Iron Company, a shaft is now l>eiug snnk \Ybich will not
exceed 300 feet in depth. The holes for the blasting have all been bored from the top
to the bottom in one operation.
The east shaft, which was originally on the south side of the basin, ha~ passed the
synclinal and is now cutting through the south-dipping strata, the dip b eing about
30°. 'l'his was predicted by Mr. Pleasants, as may be seen by his section, Fig. 1, which
was made at least a year before the shafts reached the synclinal.

CHAPTER XXIII.
THE DEFECTS OF TilE l\IINING LAW.
The following essay on the mining law, together with comment~; upon
the great lawsuit of the year, bet"·een the Raymond aud Ely and Pioche
mining companies, was written, at my request, by 1\Ir. ,V. S. Keyes,
mining engineer, of Eureka, NeY. I publish it without intendiug tllel'eby
to expres~ a full concurrence with his views; althougll, of course, if I did
not think them entitled to weight, I should not haYe gin~ u tllem place
in these pages. Of the merits of the litigation in Pioche I hnow nothing, and I print this account of it merely as au illustration of "'hat may
arise under our laws. It should be pointed out, however, that the complications and troubles of this case 'vere really legacies from an earlier
period, and the titles originating under the present law canuot be affected
with the same nucertainty. It is eYideut that l\lr. Keyes favors the
llermes party in the case. I believe be was an expert witness on that ~ide.
l\ly own sympathies were the other way, on grounds which seemed to
me equitable; but the case is settled and half forgotten, and I feel assured tb<!t no bitterness of feeling will be aroused by this allusion to it
for a pnrpose disconnected with either litigant. Before deciding to use
.Mr. Keyes's account, I wrote to the other party, invitiug a statement
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from that stand-point; but their interest in the matter was not sufficient to inspire an answer to the letter, aud I am therefore confirmed
in my opinion of their indifference.
Th e United States mining law of Jnly 26, J866, will be admitted by all who have
witnessed its practical operation to have been a failure, and my crit,ique thereon, in
the report of the commissioner for 1868, will, I believe, be found to have been fully
borne out in the ligl.tt of subsequent events.
The total absence of all system, which is an inseparable concomitant of the loosely
word-ed nnd often uniutelligible and contradictory" local rules and customs of ruiners,"
bas bad its legitimate result.
Mine-owners in good faith have never, within my knowledge, in a single instance,
been able to develop a good paying property without being obliged either to buy up
countless conflicting and really abandoned claims, or to suffer such harrassing and
costly litigation as to have rendered even the best of mines a generally ruinous investment. 'l'his t.tate of affairs, only too patent to all who have had practical experience
in our mining regions, needs here no further elucidation. It may all justly, I think,
be attributed to tl.te blundering rules and customs of a generally ignorant body of
prospectors, sauctioned and perpetuated by the Congress of the United States.
Tl.to ouly good which, in my humble judgment, bas been accomplished by tl.te law of
1866, was th e legalizing of what would otherwise have been a trespass upon the public
laud of the nation. Such, however, had become the force of custom, as regards possessory title to mineral-bearing land, that no government would have deemed itself
justified iu withholding its assent to the equity of the usage, or in so far disregarding
the popular will as to have permitted the application of the then existing land laws
to tl.te totally changed condition of affairs. The law of 1866 was fatally deficient in
two very important particulars: First, in not providing for a strict determination of
what should constitute abandonment; and, secondly, in failing to prohibit prospecting
within the surface-lines of an already located claim.
An attempt bas, however, been ma'de to remedy these defects by the amendments of
1872, wllicll may be considered ample, as far as regards the second objection, but is
wholly inadequate as regards the first.
It would surprise any one not personally cognizant of the facts, to see the multitude
of apparently legitimate locations piled the oue on the top of the other and covering
substantifl,l ly the same vein or ore-body; nnd, however parfect may appear the" paper
title," to understand how difficult it is for any searcher of records to find ont whet.ber
any given claim was ever really made where it purports to have been located, or
whether it was floated, i.e., fraudulently transported from another portion of the district, often miles dis· ant.
Such a state of things left the door '"'ide open for every species of blackmail, perjured testimony, and suborned witnesses to pull down and ruin legitimate mining enterprises, and to throw on the pursuit the very unjust reproach of being a pure chance
and speculation.
Often for years bas a miner been in the peaceful possession of a claim, when suddenly some heretofore undreamed-of claimant appears who must either be bought off or
fought off vi et armis, either physically or legally, in the one case at the risk of life and
in tlle other of the purse. Instances are not at all uncommon where individuals or corporations have exllausted themselves fiuanciall:v, and their mine as well, in vexatious
lawsuits for the sole benefit of attorneys and hungry witnesses. Too often, unfortunately, the rumor of a legal contest summons from all quarters the birds of prey, whose
expectant maw, like the ocean, bas no limit of capacity to engulf th~ golden morsels
wrung from the baitell victims on either side. So terriule hns this abuse become that
the witnesses coguizant of the true facts in any given case often refuse to give their
testimony unless roundly paid therefor, deeming the truth doubtless to be a commodity too valuable to be parted witll without a quid pro ']UO. The converse of tl.te proposition follows witli such men, as a matter of course, and it is seldom difficult to furnish
any missing links of testimony which may be required. In this way the public conscience becomes debauched, the innocent are often unjustly brought into suspicion,
and the public is led to believe that briberr and corruption are in all great mining
cases the usual arms of legal warfare.
Tllis Augean stable of pollution can never be cleansed until the general law shall
have been so modified as to make the records speak for themselves and substantiate
facts which now require parol testimony. Hundreds of locations are yearly made by
men who, in the quest of fickle fortune, run to every new ruining excitement.
Tl.te majority, without either means or industry, cumber the ground with locations,
which they never really intend to work, and keep off others who are able and ·willing
to develop the resources of the district. This class of speculators, the worst with
which any country was ever cursed, is only too numerous in the mining country, retanling its development, locking up its treasures, and preventing the employment of
bonest laborers, who arc willing to give an equivalent for what they receive, instead
of supinely waiting for chance to raise them out of the mire.
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These evils cry loudly for a remedy. The sober second thought of the people will
surely respond to tile prompt.ings of their true interest, and overwhelm the demagogues
and charlatans who, for their own personal gam, seek to continue the reign of cilaos
and disorder.
The ultimate foundation of any and all success in mining ventures must rest on an
assured title, coupled wit.h a reasonable exemption from wanton assaults at law.
Tbe system heretofore in vogue, instead of repelling, courts attack, and does not in
the least protect the weak against tile strong.
The powerful corporation, the men of abundant means, can and often do use the very
machinery of the law to crush their weaker antagonists. The law should bear equally
on all alike, and interpose its strong shield instead of, by its indefiniteness, rendering
the title to mining-ground so very uncertain.
To this end I wonld respectfully suggest the following amendments to the law of
1872:
1st. The insertion of a clear, distinct, and strict clause defining abandonment.
2d. To change the wording respecting work to be done on each claim each year
by substituting for $100 the following, viz: A certain number of cubic feet of rock or
earth to be excavated in one place, and requiring an affidavit as to work done on the
part of the claimant, accompanied by the oaths of two persons other than the claimant, to be filed with the mining recorder of the district*-say, for example, the removal
in blasting-ground of 200 cubic feet, and in soft picking-ground, the removal, say, of
bOO cubic feet. A prospecting shaft, 5 by 4 feet, can be blasted for each foot, in average
rock, not far from the surface, for $10 per foot, and for a shaft 10 feet in depth for $100,
viz, the amount at present required.
For picking ground or soft, decomposed vein-matter, there might be required say
four times this amount.
By making the work itself a patent physical fact, we pre\ent \he vicious necessity
of calling in parol testimony for its determination. I haYe in mind an instance,
where, in au actual mining suit, the value of ~L small excaYation was, by the various
experts testifying, estimated all the way from $40 to $250.
3d. That provision be made for preliminary or prospect locatious. For example, a
prospector finds "good indications." Let him file with the recorder a "preliminary
notice of location." This should give him, say, ninety days' time within wbich to determine definitely the course and d1p of his vein. During this perio(l of ninety days,
no loca,tion should be permitted within a radius of 750 feet. At the end of the time
allotted, or before, if he sees fit, let him make a "final notice of location," fixing llis
boundaries as the Jaw now directs; or, failing to do so, let his location lapse.
4th. To make all new mining-claims iu the form of a sqnare, 500 feet back of the
center-line of outcrop, and 1,000 feet on the side toward the dip, and l,EOO feet in
length, with the same rights as now attach under the amended law of l872.t
5th. That all properly worked and not yet patented claims, as well as all ''final notices of location" of new claims, be required to be made part of the county records.
'l'he careless manner of keeping the miuing records, and tlleir usually expo::;ed condition are such as to continually jeopard the title to what may prove of enormous value;
aud further, the opportunities of tampering; with the records themselves are snell as
most certainly ought to be prevented.
6th. That in already known mining districts no new locations shall be permitted to
be made within a square embracing a space of 1,500 by 1,500 feet, within wilich there
exists any patented or properly kept-up claim, (i.e., claim worked as the law now directs,) an<l that all claims heretofore located, as fast as they lapse and become abandoned, be considered as part and parcel of the claim or claims remaining to such au
extent as would be permitted ·were au original square, of 1,500 by 1,500 feet, located
thereon.+

-+I do not here agree with Mr. Keyes. The object of the law is attained if operations
are continued on tbe claim to such an extent as to give unmistakable evidence tiJat it
has not been abandoned. The requirement of a certain amount of excavation might
work great hardship ; as, for instan0e, if tbe year were spent in constructmg a ditch
to bring water, or in building a mill to work ores. Tbe present construction of the
law is iu this point too severe, it seems to me. Bona-fide work, to a certain amount,
really tending to improve the claim, whether it is driftmg, sinking: stoping, cross-tunneling, or road-making, ought to count.-H. \V. H.
·
t Tbis wo~1ld be merely to increase the width of the surface-locations uow granted.
If it were desirable at all, it would be in order to adopt the square location, pure and
simple. The increased width of the inclintd location (following the vein in depth)
appears to me meaniugless.-R. ,V. R.
t This provision, if litemlly carried ont, woull1 interpose between every two claims
a neutral zone of 1,500 feet., which nobody could explore or patent. If a new location
could not be made within 1,500 feet of any old one, how could extensions IJe located ?-

R.W.R
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The last proposed amendment would in time, obliterate the folly of location piled
on top of location, where in realit)' there is room enougll for only one.
I would respectfully propose the above amendments, in the belief that they would
tend to make the pursuit of mining more stable. They would, I think, do away with
a great majmity of the usual litigation, and, by giving- securit.y of title, help largely
to forward the best interests of our mining domain. The obtaining of a patent, as I
argued in 18613, was no safeguard wbatever, and mine-owners, after as before, migbt
be compelled to ''prove identity," so that the cost of a patent was simply money thrown
away. The amendments which I bave proposed, or something like them, will make a
, patent of some real value, and, once obtained, will carry with It a weight commensurate
with the dignity of the Government which grants•it. So little reliance has been,
heretofore, felt in the virtue of au United States patent to a mine, that the best legal
talent of the State of Nevada has invariably advised the mine-owners not to make
application; anii, in one instance within my own knowledge, it happened, as stated to
me by one of the best mining lawyers on the Pacific coast, that tbe chief obstacle to
the winning of a certain lawsuit was the very fact that one of the parties thereto bad
obtained au UnitP.d States patent. In any pursuit where the rewards of success are
as brilliant as they are in mining, the risk must, perforce, be commensurately great.
I do not, however, mean to allege that legitimate prospecting outlays bear any comparison with the returns of a rich "strike.'' Quite the reverse; all miners are ready
and willing to take such risks. But when to these there is added the present terrible
uncertainty of title, it is enough to discourage all persons, except those who have absolutely nothing to lose, or those who, confident in tbe length of their purse, can bid
defiance to all blackmail, and can even crush out legitimate and poor owners. No
system of mining legislation, it is true, can entirely prevent litigation. If it can only
hold in check the grasping Land of avarice, on tl!e one band, and put a stop to wanton
blackmail on the other, it will have done all which can be expected. It will be sufficient, if it can be so shaped as to restrain the outrages so frequent in the past, and to
give to the bona-fide locator a clear and perfect title to a definite and easily determinable portion of mining-ground.
TilE

RAYl\10~D

& ELY VB. IIERl\IES LITIGATION •

.Among the more important of the recent mining suits, there is none which better
exemplifies the wretched incongruity and utter worthlessness of the rules and customs
of miners than the now famous case of the Raymond & Ely Mining Company versus
the Hermes Mining Company. Both were San Francisco incorporations; both were in
the hands of shrewd, wealthy, and experienced meu. The vein in dispute had already
yielde<l millions of dollars, and was supposed to be still capable of producing enormous
sums. There was arrayed ou either side the very flower of the Pacific mining bar, and
it was well understood that the fight would be a contest of giants, intellectual and
financial. Experts were summoned from far and near to theorize against one another,
and witnesses were hunted np from the inner circles of Mormondom. .As usual in such
cases, the town of Pioche, where the property lay and the snit was tried, was rocked to
its center, and men, openly or covertly, linked themselves with the fortunes of the one
or the other party. The jury, as is customary in trials of unusual importance, ·were
locked up in the court-bouse, from whence they emerged only to take their meals, and
then only with a posse of deputy sherifi's, in front, belliud, and on either side. Stroncr
armed patrols, in the pay of each party, watched the court-bouse during the entir~
night, in order to prevent any approach to the ill-fated twelve, who, for six weary
weeks, listened, very patiently, it must be admitted, and perhaps tried to unravel the
tangled web of testimony and thQ specious special pleading of the distinguished a<lvocates.
The money which this suit cost in the way of court-fees, attorneys' fees, witnesses'
fees, together with the board, lodging, and traveling expenses of the last-named; also
the sums unnecessarily expended in ditching, digging, delving, assaying, &c., would
have paid numerous dividends to the stockholders of either company. It has been
estimated that the direct anu indirect losses and expenditures, prior to and incidental
to this suit, amounted, for both parties, to about a half million of dollars. .All this
money was worse than wasted, and if to this sum we add the shrinkage in value of tbe
stock of the respective companies, we can figure up an actual loss of fully $3,000,000.
Worse even, perhaps, than the money~loss, was the malice, hatred, and bitterness stirred
up between the partisans of the respective combatants. So serious, indeed, at one
time seemed the pitch of excitement to which an overwrought zeal had carrietl the
litigants, that some of the more timid, it may be, expected a general miJlee in the vmy
court-bouse itself; and in a country where very many go fully armed, such a renconter
w0uld bave made the t1oor run streams of blood. The older and cooler beads, ho\YeYer,
governed, and the suit was fortunately terminate<l without any actnal blood-lettmg.
Night and day the excitement continuec1; nigbt and day the leeches sucked their
full at the money-bags, and after the Hermes Company bad triumphantly won their
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case, the Raymond & Ely Comp:my purchased a majority of the stock of the former
incorporation, and ended any further appeals to the law by bodily swallowing their
antagonist.
Such is the usual course of mining litigation. The rules and customs of miners are
the direct cause of such mischievous complications and such wasteful expenditures.
The dwellers in tlw mining regions would never of their own motion change these
regulations: First, because strict and proper rules would take the bread from the
mouths of lawyers, experts, and a countless borde of needy and avaricious witnesses; and second, because any attempt at strict definition of boundaries would have
too far circumscribed the claims, and if claims were made sufficiently large, there
would at once have arisen a howl against so-called monopoly.
The very intent and purpose of the" Miners' Regulation:,;" was to create uncertainty
and disorder, to give employment to the law expounders, and to render possible the
springing up at any time of some really abandoned claim to blackmail and ruin the
miner in good faith.
'rhe whole system needs radical amendment. The law of 1872 is, it is true, a step in
the right direction. Let us hope that further amendments will make the law of the future such that the financially feeble mine-owners shall feel secure in the protection of
the Government and strong in the intervening might of paramount law.
In order fully to understand the precise nature of the controversy between the Raymond & Ely and the Hermes Mining Companies, it will be necessary to go back to the
time of the original discovery of ore in that section of country.
Par down in what was formerly supposed to be the desert portion of the Territory of
Utah, now forming a part of Lincoln County, State. of Nevada, and early in the year
1864, there camped a party of prospectors from Great Salt Lake City, three hundred miles to the north. These men found upon the ground two persons, to whom
croppings of ore had been pointed out by an Indian. They had done some little digging, and had called their claim Panaca, after the native word for metal. The newcomers brought with them a copy of miniDg regnlations such as were then in use in
other portions of Utah. The whole party accepted the proposed laws, posted their notices, and set their stakes. Their description of the district, as written, was very ambiguous, and if taken literally would only mean two mathematical lines intersecting
one another and inclosing no superficial area. Their chief business seems merely to
have been the location of claims; for they located and recorded, at this time and during the ensuing spring, the very modest amount of over nOO,OOO feet of mining ground.
The original party, on their first visit, did several hours' work, and then immediately
set out on their return to Salt Lake, at which place the recorder-elect procured a book
and inserted the notices of location in form of certificates. These certificates were very
loosely written and entirely inadequate to determine the locus of the claims without
parol testimony, particularly after the stakes set had fallen down.
We have assumed, thus far, that the claims were made in good faith. From the testimony, however, this point is open to very grave doubt; for one of the witnesses
stated that the locations were made merely to keep off the Gentiles, and that they were
directed so to do uy "counsel,'' i. e., by the elders and bishops of the Mormon church.
Another witness declared, so little value diu lle or had he ever placed on the claims,
that he had already three or four times given a quit-claim deed for his interest, and
was ready to sell again as often as he could get $100.
And further, I would state, not as a matter of testimony in the suit in question, but as
forming the basis of another claim, that all or nearly all the title on which the Raymond
& Ely Company relied had already been purchased, and was in the hands of a party
present at the trial, long before the Haymond & Ely Company, or its grantors, ever had
or claimed to have any title in the premises.
To resume : In the early part of J nne of the following year, viz, 1865, the Salt Lr.ke
party returned and did considerable work on the Panaca location. A portion of them
agreed to consolidate their segregated claims, and continued t,he work on a single
claim which had not joined the consolidation, hut which was afterward either wholly
or in part bought in by one of the company.
The laws originally adopted required at least one faithful day's work on each claim
during each month, and further provided that when $300 worth of work should have
b een done on any claim, such claim should be considered "real estate," and could be
h eld without the requirement of any further labor.
On July 15 the few individuals then in the district repealed the sections of the laws
requiring work on the claims, and most of them left the district nevei' to return to it.
It is stated, however, that one of them remained at the nearest Mormon settlement
until the fall of the same year. During the four succeeding years no mining work was
done in the district, aUhough many locations purported to have been made, and one
of t,Iw original party, it is claimed, returned once in 1866 and once in Hl()7 to show the
claims. Even admitting this to be work, everything was still abandoned for oYer two
years, the term of limitation by statute, until the fall of Hi69, when a new party of
ad venturers from .San Francisco, Hami.Iton, and other places, heacled hy John Ely, aU
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miners in good faith, came in and organized a new district. They formed a code of
laws, relocated the various outcrops, went to work in earnest and developed the mines.
In the decision of Judge Beatty, in the subsequent case of the Raymond & Ely ve1·sus
the Kentucky, (printed pamphlet, p. 3,) he states as follows: "It does not appeat that
any of the original locators did any work under their locations, or were ever in the
district after July, 1864, (5 f) at least for four or tive years." He states further, on p.
6, that presumedly all the Panaca locators bad abandoned their claims; concluded,
however, that 350 feet might be considered to have escaped the fate of the remainder.
Although why, if a portion of the consolidation was good, the remainder was not also
good, does not very plainly appear.
At all ev-ents, the party of 1869 found the district deserted and the claims abandoned,
and there is little doubt that had they found nothing of value the original visitors
would have left them severely alone. The new district was christened" Ely," and embraced an area ten miles square.
Under tho laws then adopted the district bas existed and the mines have been lo~aterl ever since. By general consent and the almost uniform understanding of the
people the early locations are consideted as forfeited and abandoned both in law and
fact.
The Burke miue, which is the £rst ever acquired by John Ely, was located umler the
Ely laws, and was a relocation of one of the abandoned claims.
At the time of the commencement of the litigation between the Raymond & Ely a,nd
the Hermes Mining Companies there were no less than eleven locations covering substantially the sa,me ground. Some were 1864 locations, others 1869locations, and others
still later. None bad, however, struck the ore-channel except, first, the Raymond &
Ely Company; second, the Hermes; and, third, the Pioche Phrenix. The pay-ore was
found only in the quartzite, superimposed upon which was a thick stratum of magnesian
shale, and above this again a heavy mass of mountain limestone. The shale thickened
toward the west, and consequently the farther west a shaft might be sunk, the deeper
would it be necessary to go before reaching the ore-bearing quartzite.
Of these eleven different locations two bad commenced work some distance north of
the ore-channel. After sinking to a considerable depth, and drifting t.o the south, the
one struck in under the Hermes workings, and the other party, coming to the coucln~:;ion that a direct line to the goal was the shortest; removed their hoisting-works uodily to the south, a,nd came at 1ast, as was to be expected, upon the ore-body. The coolness of these proceedings was more than refreshing. Here were locations made in
barren shale, off the line of the vein, which, as soon as its trne course was known, unblushingly ran for it, without any reganl to prior discovery and actually prior possession. These two companies were not parties to the litigation, but it was impossible to
say when, falling into strong hands, they might see fit to nse their color of title to
harass ancl annoy whichever of the two contestant::; might ultimately triumph. The
loca,tions on and near the ground in dispute were thick as leaves in Valombrosa, and I
merely mention the fact to show the lmlicrously vicious state of the mining law which
should for a moment countenance such au iniquitous anomaly. In all justice and common sense there should ha,ve been at most but two locations, the one north and south,
the other east and 'vest.
Prior to the month of May, 1871, the Ra:vmond & Ely Company had only worket1
the mines known as the Burke and Creole. These were sPparated from what was afterward called the Panaca mine, by at least 1,000 feet. The company had, up to this
time, paid only two or three dividends of $1 each per share, i.e., a monthly disuursement of $30,000. C. \Y. Lightner was the superintendent of the company, and D. W.
Perley its chief legal adviser.
Finding now that the pay-ore was about exhausted in the Bnrke and Creole, Lightne!'
of his own motion commenced what is now kuowu as the Lightner shaft, hoping to
strike something which should enable the company to keep up its dividends. At this
time tho Raymond & Ely claimed 600 feet of one of the old 1 64 locations, called the
Mammoth, and also a,bout the same amount of the Panaca; the former was an east
and west, the latter a north and south location. When Lightner commenced his shaft,
all of the Mammoth and all of the Panaca, then claimed by tbe Raymond & Ely Company, were covered by new locatious, under tbe Ely laws, and the ground was in the
actual possession of adverse claimants under these laws.
Lightner entered aud took possession under color of the Mammoth title, without
any reference to the Panaca; and this wa'3 the first actual possession the company
ever had. The 8haft was sunk very rapidly through the soft, decomposed sha,le, and
.in June, 1871, the ledge was struck at a depth of about 100 feet. This was the beginning of tbo wonderful" Bon::tnza," from whicb snch enormous profits were subsequently
realize(l. Not knowing positively wbat ledge had been struck, Perley advised Lightner
to locate it for the company. Tllis Lightner refused to do, ou the gLonnll that sncb :t
procecdiug might endaugPr the old location. Perley then informed Lightner tllat he
wislled to locate for lliuJself an extension of the ledge struck in tlw Ligb.tner :,;haft,
and, in oruer not to intrude upon tile cornp<wy't> ground, requested Lightner to measure
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off the ground claimed by them. This Lightner did and fixed the western limit of his
company's claim 600 feet west of the old Mammoth starting-point. Perley then, in
presence of both the superintendent and mining foreman of the Raymond & Ely, built
his monument and placed upon it the Hermes notice of location, claiming 1,000 feet
'yesterly from that point. This loca,tion was made August 1, 1871. Work was immediately commenced, and continuously prosecuted until January, Hi73, without any
claim ever having been made either by Mr. Raymond personally, or by the Raymond
& Ely Company. On the 9th of September, 1871, Lightner took Mr. Raymond, who
was the largest owner in the Raymond & Ely Company, on the ground, showed him
the Hermes shaft, and pointed out the ground claimed by the Hermes Company. Raymond, at that time, made no claim to the ground and advised that the Hermes go on
with their work. In September, 1871, viz, some six weeks after the Hermes location,
Raymond bought for himself, at Salt Lake, 600 feet more of the ol<l1864 Panaca extensions, with a view, doubtless, of claiming the ground located by the Hermes Company. He did nothing with them, however, until about January, 1873, when he conveyed them to the Raymond & Ely Company, who then commenced the action against
the Hermes Company.
During all this long period of time, viz, from August, 1871, until January, 187:1, the
Hermes had steadily worked its ground. and had sunk its shaft 600 feet, and bad expended in hoisting-works and other improvements over $100,000. The Raymond &
Ely Company, during all this time, had full knowledge of tho Hermes claim.
Before Raymond conveyed his Panaca extensions to the Raymond & Ely, the company had been sued by C. 1<~. McDermott, of San Francisco, on the same id.entical extensions. Perley went to San Francisco, defended the action, and. McDermott was
defeated. Subsequently Raymond bought out McDermott and conveyed the title, thns
acquired, to the company. The case was tried before a jury in Pioche in April, 1873.
the Raymond & Ely Company being plaintiff, and the Hermes Company defenda nt. '
The chief points made by the defendant beforo the court and jury were as follows:
1st. That the Raymond & Ely Compan,v entered into possession of the ground under
the Mammoth title, and not the Panaca, and were entitled only to 600 linear feet on
the vein.
2d. That the Hermes location commenced at the west end of that 600 feet and in no
way interfered with tilem.
3(1. That the Panaca was a north aud south location, and was not made ou tile ledge
in quEstion but, on a wholly separate ledge.
4th. That the Panaca location did not connect with the ledge struck in the Lightner
shaft.
5th. That the -P anaca notice of iocation was never made in good faith; that it was
not properly recorded, and that it was utterly void for uncertainty.
6th. That if. by any possibility, the Pauaca location conld be considered as covering
any part of the Hermes ground, i (j was forfeited and abandoned by the original locators
long bP.fore its conveyance to the Ra:'l"moml & Ely Company.
7th. That the extensions, bought by Rl:J.ymond six weeks after the location of the
Hermes, were fraudulent, void, and abandoned; and even if valid were, by the stakes
set, ont of the line of tile Hermes, on segregated ground far to the south.
8th. That tht:~ Hermes was located on vacant public land of the United States, was
held and worked in good faith with the full knowledge of the Raymond & Ely Company for the space of over one _year and a halt~ before the lat,ter made any claim to it.
These issues were decided by the jury in favor of the defendau·t (the Hermes Company,~<) and thereupon, as bas been remarked, the two interests were compromised. Such
iH a brief recital of the main points of a controversy now past. I hope it may serve
to call attention to the crudities of the mining customs and the looseness of the mining
law.

There are other defects in the mining law than those alluded to by
l\1r. Keyes, which need. careful amendment. One of these is the provision which prevents foreign owners from obtaining patents. It is
founded in bad policy, and serves no pnrpose that is not injurious to
American int,erests. Sinee it does not pre\·ent the purchase by foreigners of patents once obtained by citizens, the only effect of it is to
make miuing-clai:ns owned by poor A.mericans unsalable to foreign capitalists.
Auother point which ought to be changed is the natnre of the work
·• Jndge Beatty Ileld t,hat a connection was proved IJefore' birn between the Panaca•
and tl1e Lightner vein. Mr. Keyes diu not think this the case; bnt I have struck
out his argument on tl1e point as not clear to a reader who has neither a per~onal
knowledge of the ground. nor the means of studyiug it from detailed surveys and

ruaps.-K W. R.
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required to bold the possessory title. Work in a tunnel or vertical sbaft,
intended to develop a lode, should count as work done-on the claim
itself ; and the same is true, in my view, of surface-improvements, such
as roads and buildings, provided that the same work is not reckoned
twice over, and thus applied to bold different lodes. Moreover, when
several lodes are held in common, and are so situated that they may be
patented in common or worked in common, it seems to me that the work:
required to hold them might well be allowed to be done wholly on one..
The contrary const:r:uction frequently forces the waste of money in scattered excavations, which will afterward be useless. The law was not
intended to force the doing of useless work.
The ambiguity and undue extension of the rights given to tunnel-.
locations, together with the fatal omission to provide for the permanent
ownership of tunnels under patents, also require attention. I do not
dwell on these points, because I presume they will be dealt with by Congress before the publication of this report. The operation of the law
of 1872 has been delayed until June 10, 1874,* so far as older locations
are concerned. I trust there will be no extension of this time. There
may be individual hardships; but there is public benefit in the universal execution of the law.
*Since

a~_ai.n

extended to January 1, 1875.-R. W. R ..

,
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CH~·APTER

XXLV' ..

MISCELLANEOUS STATISTICS.
According to my usual practice I shall give the estimates of the bullion product, t~ which I have been led by my observations and inquiries,
and by the reports furnished me through officials and correspondents;
and with these, for the purposes of comparison~ the statistics obtained
by the express company and those published by the press of San Francisco. Mr. Valentine's statement, which will be found below, includes
British Columbia and Mexico, as mine does not, and omits Wyoming,
New Mexico, and a large part of the product of Arizona. We only
differ seriously as to Montana and Utah, one of which he credits with
more, and the other with less, than I do. The grounds of my estimates
for these Territories will be found in the respective chapters referring to
them. It is only fair to repeat here what I have had occasion to say
before, that, Mr. Valentine's estimate being made very soon after the
end of the year, I have the advantage of several months' delay in obtaining details for items which he can only approximate. The system and
accuracy which be maintains in the vast express business, of which be
bas the charge, render him an authority from which I always differ with
hesitation and regret.
According to .the most careful determination I have been able to
make, the bullion product of 1872, compared with that of previous years,
was as follows :
States and Territories.

1860.

1871.

1870.

Arizona .......................
Californi:t ............... __ ....
Colorado ......................
Idaho ......•.......•..........
Montana ......................
Nevada .......................
New Mexico-----------------Oregon and Washington ...•...

$1,000,000
22,500,000
*4, 000, ()00
7, 000, 000
9, 000,000
14, 000, 000
500,000
3, 000,000

Other sources .................
Total. . . . . • • . • . . • . . • • • • • .

1872.

1873.

t500, 000

$800,000
25,000,000
3, 675,.000
6, 000,000
9, lOU, 000
16,000,000
500,000
3, 000,000
100,000
1, 300,000
525,000

$800,000
20,000,000
4, 663,000
5, 000,000
13,050,000
22,500,000
500,000
2, 500,000
100,000
2, 300,000
250,000

$625, 000
19,049,098
4, 61)1, 465
2, (i!)5, 870
6, 068,339
25,548,801
500,000
2, 000,000
100,000
2, 445,284
250,000

$500,000
18,025,722
4, 020,263
2, 500,000
5, 178,047
35,254,507
500,000
1, 583,784
50,000
3, 778,200
250,000

61, 500, 000

66, 000, 000

6ti, 663, 000

63, 043, 857

71,642,523

. -....... --- . -- .
~!~~~~~::::::::::::::::::::: ........................
~

*Including Wyoming.

t Including Utah.

EXPRESS STATISTICS.

[From the Alta California.]

W., F. & Co.'s EXPREss,
GENERAL SUPERINTENDENT'S OFFICE,
San Fmncisco, Decernber 31, 1873.
We band you herewith a copy of our annual statement of precious metals produced
in States and Territories west of the Missouri River-including British Columbiaduring 1873. A comparison with the statement for 1872, publisbecl in the Alta of
January 3, will show that the aggregate exceeds that of 1872 more than $10,000,000.
Arizona, California, British Columbia, Oregon, Washington, Idaho, and Montana decrease. Nevada, Utah, and Colorado increase. The increase in Nevada alone is nearly
$10,000,000, the total product of which about equals all the others. As stated in our
report for 1872, we only touch the borders of Arizona; therefore the figures given do
not furnish a correct basis for estimating the product of ,that Territor;)~, but it is inappreciable as compared with the others. Mexico is represented in silver only, and the
amount named will not give a correct idea of the product of the Pacific or \Vest Mexican coast, as the Pacific ~fail Steamship Company carry independent of Wells, Fargo
& Co., in addition to which large amounts aro conveyed by British war vessels to
Panama or San Francisco, of which we make no record.
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The combined product of all shows-for 1872, $62,236,913; for 1873, $72,258,693un<loubtedly the largest yield for one year in the history of the Pacific coast.
Yours truly,
JOHN J. VALENTINE,
General Superintendent.
Statement of p1·ecious metals p1·odtwed in States and Territm·ies west of Missom·i River
du1·ing 1873.
"0;>,
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California . . . . . . . . . . . . . . . . . . . . . $15, 709, 956
$1, 570, 995
$264, 771
$480, 000
Nevada........................
2Hl, 141
43,828
30,183,921
4, 807,617
Oregon........................
1, 146, !:191
229, 398 ........................... .
Washington...................
171,951
34,390
3, 054 ............ ..
Idaho . .. .. .. .. .. .. .. .. .. . .. .. .
1, 171, 131
234, 22~
938, 297 ............. .
Montana .. .. .. .. .. .. .. .. . .. .. .
3, 241, 238
648, 247
3, 325 . .. .. . .. . .. ..
Utah . . . . . . . . . . . . . . . . . . . . . . . . . .
112, 003
2:2, 400
1, 210, 434
3, 561, 500
.Arizona .. .. .. .. . .. .. .. .. . . . .. .
37, 074
7, 415
3, 289 ............ ..
Colorado ..... ___ ..............
1, 856, 639 . .. .. .. .. .. .. .
839, 862
1, 386, 767
J.'\fexico .. .. .. . . . . .. .. .. .. .. .. .. .. .. .. . .. . .. . . .. . .. . . . . . . .. .
868, 798 ............. .
Briti,sh Columbia..............
1, 041, 696
208, 339 ........................... .

$18, 025, 722
35,254,507
1, 376,389
209,395
2, 343,654
3, 892.810
4, 906,337
47,778
4, 083,268
868,798
1, 250,035

Total. .............................................. . ........................... .

72,258,693

Treasure ?'eceipts and exports at San Francisco.
TREASURE EXPORTS.

Our treasure exports for 1873 and the p'1st two years have been as follows, exclusive
of shipments through United States mail:
.

.

Destination.

1871.

To New York ....................................... .
To England ......................................... .
To China . . .......................................... .
To Japan . ....... . ................................... .
To Panama .......................................... .
To other countries ................................... .
Total. ..........................................

$8, 057, 279
3, 184, 8<11
3, 443, 208
738, 412
115, 146
1, 714, 458

1873.

1872.
33
74
72
67
49
16

$4, 055, 565
2, 262, 302
7, 476, 862
10,212, 949
56,679
5, 266, 075

17,253,347 11

46
25
72
63
82
76

$14, 597, 895
667, 109
6, 335, 353
2, 206, 157

76
81
50
12

908,609 49

29,330,435 64

24, 715, 125 68

The comparative description of our exports of treasure by the above table was as
follows:
Description of export.

1871.

Gold bars .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. . . . .. . .. .. .
Silver bars . .. .. . .. .. . .. .. .. .. .. .. .. . .. . .. .. .. .. .. . .. .
Gold coin....... .. .. .. .. .. .. .. . .. . .. .. .. .. .. . .. . .. .. ..
Mexican dollars..................................... .

1872.

$3, 566, 535
8, 663, 944
3, 028, 100
I, 872,184

1873.

$11, 910, 565
7, 913, 3!H
7, 88.3, 620
1, 427,441

$2 828 682
8; 457; 739
9, 0'16, 173
3, 779,063

~8~~~~~~n~ ~ ~ ~ ~ :::::: ~::::::::::::::: ::::::::::::::::: ......... ~:: ~~~. _........ ~:·. ~~:.
Trade dollars.........................................

Total. . . .. . .. .. .. .. .. . . .. .. .. .. .. .. .. . . . .. .. .. . .

85,070

---17, 253, 347

1~~: ~~g

153,412

389,234

·----- ~ ----;---_

29, 330, 436

I

~4,

715, 12<J

COMBINED EXPORTS.

The combined exports, treasure and merchandise, exclusive of overland railroad,
during the past twelve months, as compared with the same time in 1871 and 1872,
were as follows :
Combined exports.
Treasure . ....... . ... -- .... -- .. --.....................
Merchandise-........................................
Total ........... '... . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1871.

1872.

$17, 25:J, 347
13, 951, 149

$29, 330, 4:J6
23, 793, 530

1873
f;24, 715, 126
31, 160, 208

---- ~ ----------

31, 204, 496

J

53, 123, !l66

55, 875, 334
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TREASURE PRODUCT, IMPORTS, ETC.

The receipts of treasure from all sources, through Wells, Fargo & Co.'s Express,
during the past twelve months, as compared with the same period iu 1872, have been
us follows:
1872.

From northern and southern mines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Coastwise, north and south.............................................
Imports, foreign......................................................

1873.

$28, 000, 270
2, 477, 978
8, 060, 412

$26, 675, 721
2, 079, ~;:;8
5, 5:39, 147

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -38,538,660J--34.294~

MOVEMENT OF COIN IN THE INTERIOR.

The following bas been the circulation of coin through \Vells, Fargo & Co.'s Express
during the year 1873:
To interior.

From interior
and coastwise.

January ........... . ...... ; ..................................... ·- .... .
:February ................................. . .......................... .
M~trch .............................................................. ..
.April ............................................................... ..
May ................................................................. .
June ............. . ...................... .. ............................ .
July ........................... . ..................................... .
August .............................................................. .
Septem bm: . . . . ...................................................... .
October ............... _..................... _....... _. __ . ......... _..
November ........................................................... .
December ... ......................................................... .

$1, 491, 140
1, 102, 813
!)()5, 742
1, 006,845
8;:;8, 10-1
!)!)3, 517
1, 061, 4PO
1, 493,211
2, 2:H, 864
1, 876, 747
1, 850,907
1, 495, 863

$692,771
552,284
671,719
614,546
537, G52
525 657
669:499
5G2, 593
577,747
1;074, 595
90.1, 709
704,:151

In 187:L .........••.•.•......•••••..•...•.......••..••••.•••.•...
In 1872 ..•...........•.•••..••.•..•.•.•.......••..•.••.••..••....

16, 428,233
18, 014, :203

8 084 523
7:996:007

Decrease. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1, 585, 970 .•••.•.•••......
Increase........................................................ . . . . . .. . . . . . . . . .
88,516

RECEIPTS OF TREASURE.

The following table comprises the receipts of treasure in this city, through Wells,
Fargo & Co.'s Express, during the year 1873:

Front the northern and southern mines.
1

1873.

Sil•er bullion.

Gold dust.

January ............................................ .
February ........................................... .
March .............................................. .
April .............................................. .
May ................................................ .
June ................................................ .
July ................................................ .
Augu,;t ............................................ ..
September .......................................... .
October ............ ................. __ , .. _........ _..
November . ......................................... .
December ........................................... .

$295,261
291, 094
246, 504
1, 293, 921:!
1, 772, 896
867,065
1, 117,382
1, 293,292
1, 606, 611
1, 262, 190
864, 983
838,114

$629,:105
487, 09G
613, 2i:l2
733,351
776,709
858,929
1, 011, 7G4
. 963,789
628,5:34
508, G47
614,234
464,618

1-----l-----~-

Total ......... ................................. 11,749,320
Total 1872 . .. . .. . . .. . . . .. .. .. .. .. .. .. .. .. .. .. • . 6, 386, 794
Total l 871 .. . .. .. .. .. . . .. .. .. • .. .. .. .. .. .. .. . .. 14, 609, 809
Trt,al 1870 . . . . . . . . . . . . . . • • • . • . . . . . . . . . . . . • . . • . . 14, 152, 984
Total 1B69. ............. ......... ..............
(*)

* Not separated.

8,290,258
14, 843, 835
13, 872, 648
17, 762, 131
(*)

I

Coin.

Total.

$555,535
$1, 4eo, 101
472, 115
1 ~50 305
]: 311:257
451,471
461, 407
2, 488, 68G
417, !!22
2, 967,527
404, 114
2,130,108
2 G8B 421
559.275
451,252
2: 7os: 333
2 736 259
501, 114
95-J, 480
2: 7i!5: 317
8')2, 479
2 281 6!!6
604, 97!)
1: fl07: 711
--------ti, 636,143
26,675, 721
6, 769, G41
28,000,270
7, 125,9:.28
35, 608, 3~5
6, 487,037
38,402,152
11,572, 594
44,045,445
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F1·om the nm·thern coast.
Silver
lion.bul- Gold dust.

1873.

I

Coin.

Total.

----------------------------------------1
January ....................................................... .
February ....................................................... .
March .......................................................... .
April................................................
$4,200
May ............................................................ .
Juno ............................................................ .
July ............................................................ .
August .............................................. ---·-· ······
September ...................................................... .
October ......................................................... .
November ...................................................... .
December ....................................................... .

$123,256
44,579
33,783
49,134
64,6133
97, 494
137, 405
231,399
184,968
238,521
149,055
87, 181

$61, 537
40,457
172, 197
114,517
62,860
82,114
73,653
44,826
40,797
76, 111
57,770
51,538

$184,793
85,036
205,980
167, 851
127,523
179, 608
211, 058
2i6, 225
225,765
314,632
206,825
138,719

Total..........................................
4, 200
Total 1872 ................................................ .

1, 441,438
2, 305,414
2, 552,668
3, 380,566

878,377
661,889
708,096
532, 901
300,397

2, 324,015
2, 967, 3()3
3, 270,549
3, 91:l, 467
2, 958,458

Coin.

Total.

~~~~i }~~~ ::::~::::::::::::::::::::::::::::::::

Total 181l9 ......................... ••••••••••••

...... ::~:~.
(*)

(*)

*Not separated.

From the southern coast.
1873.

:::::

~~~~t~I~:::::::::::::::::::::
~:::::::::::::::::::::: ~i.: ~~~:
April ........................................................... .

May ............................................................ .
Juno.................................................
500
July ........................................................... .
August..............................................
500
September...........................................
695
October ......................................................... .
November...........................................
793
December ....................................................... .
Total..........................................
Total 1872. ••• ••• . •• • .. .••• •• •••••• .•.. .. ••••..

3, 681:l
3, 8841

~~l~t ~ii~ ::::::::::::::::::::::::::::::::::::: .....(*~: ~~~-

$14,996
~~. 650
6, t:50
12, 919
14, O!J8
16,030
22,209
11,350
16,985
22,648
22,408
Hi, 3!J4

$75,699
39,712
48,051
38 622
56:270
39, 42!J
3{i, 571
6{i 515
3.): 836
44,014
41, 4{i0
47,834

$90,695
43,362
5G,101
51,541
70,368
55,959
58,780
78,365
53, 516
66,662
64, 6{i1
6-J, 228

180,537
274,249
347,627
399,888

570,013
564,477
551, 413
84-1,548
227,000

754,238
842, G10
904,790
l, 244,436
2, 282,571

(w)

* Not separated.

Currency movement.

The annexed table exhibits the interior and coastwise receipts, (Wells, Pargo &
Co.,) imports, foreign, and exports for the years 1871, 1872, and 1873:
1871.

1872.

Interior receipts .................•...................
Imports, foroigu ..................................... .

$38, 853, 816
4, 108,724

$30, 478,248
8, 060,412

Exports ............................................. .

17,253,347

29,330,436

Currency movement ................................. .

25, 709, 193

9, 208,224

1873.
$28, 755, 679
5, 539,147

---- -42,962,540
- - - -------Total. ......................................... .
38, f>38, 660
34,294,826
24,715,126

-----·
9, 529,700

524 MINES AND MINING WEST OF THE ROCKY MOUNTAINS.
MINT STATISTICS.

The coinage at the branch mint in this city for 1873 compares ·with that in 1870,
1871, and 1872, as follows:
1870.

1871.

1872.

2, 030,000
1, 875,000
I, 965, 000
1, 676,000

$1,570,000
1, I71, 725
965, 000
1, 800,000
2, l'i8, 050
881, 000
2, 760,000
1, 900,000
2, 210,000
1, 6tl9, 000
1, 684, 000
1, 218,000

$840, 7:i0
1, 210, ono
l, 127, 7;)0
1, 420, 000
2, 020,000
666, 000
2, 24:i, 000
730, 000
1, 26'1, 500
1, 895, 000
1, 525,000
1, 436, 600

$fl00, 000
1, 219, 400
1, 140, 000
1, 2S2, 000
2, 772,000
652, 000
3, 0::02,000
2, 131., 000
2, 264,500
2 658 000
'254: ::oo
3, 720,000

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20, 355, 000

20, 026, 775

Hi, 389, 600

22, 075, 400

.January ............................................ . $1, 620,000
February ........................................... .
985,000
March .............................................. . 2, 155,000
.April ............................................... . 1, 330,000
1\Iay ................................................ . 2, 083,000
J·uue ............................................... .. I, 846,000
120,000
.July ................................................ .
.August ........................................... .. 2, 370,000

~i{~b!rb.~r-::::::::::: :::::::::::: ::::::::::::::::::::
November .......................................... .
December ........................................... .

1873.

The description of coinage for the twelve months of 1R72 and 1873 was as follows:
1872.

~~~~~e:~~~~~~::::::::::::: :::::::::::::::::: :::::::::::::: :~::::::::::

$15,

~~~~f~ff~~~~~;: :::::::::::::::::::::::::::::::::::::::::::::::::::::::

1873.

~~g: ~~~

·: : : : : : :~-::-:-.:~:-: :-: : ~~::: 11:IR

~~~;1~:~; ~:---~ ~:~ ~~:: ~::

Trade dollars .........................................................
Total ............................................... :."..........

$20,

2g~: ~~~

~~~: ~~~

1~~: ~~~

'!!:HI

!

.:..:..:.:.·1·6·,·3-~0·,·6·0·0.. 1--2", 0707:,· 4010000
o

"'

~

Tabula1· statement of imports, exports: and re-exports of gold and silver coin and bullion
frorn 1867 to 1873, inclusive.
[Compiled from the monthly reports of the Bureau of Statistics.]
IMPORTS.

I
I

Coin.
Bullion.
Year ending December 31. - - . . . . . . . . . - - - - , - - - - - , - - - , - - - - - - - - - - - - - 1·-G-o_ld_.__ l __s_·i-lv_•'·
1867......................... $1, 345,259
1868. .... .. ... .. . .. .. .. . .. .. . 1, 174,570
1869................... ......
751,821
1870.........................
1333, 689
1871......................... 1, 335, 196
1872. .... .• . .. .. . .. ... .. . .. .. 1, 905, 2cl9
1873. .......... .... .. .. .. . .. . 1, 439,953

Total.

$61, 07i
115,520
97,8:29
127, 921:!
147, 682
450, 103
coe, 341:l

Gold.

$1, 406,3331 $5, 082, 915
1, 290, 090
849,650
~}(i1, 6t7
1, 4fi'.l, 878
2, ::l:i5, :~92
2, 048,301

7, 541, 2J9
15,829, 763
9, 596, 872
4, 506, 752
9, 208,001
19,097, 30J

Silv~.

To"''-

$4, 619, 100

$9, 702, 015
12,404, 848
24, 118,877
15, 014, 874
2'1, 611, 746
10, 779, 785
15, 21'!6, 537
9, 618, ()Jl
18, fl26, 612
8, 603, 8:l7 . 21, 101,138
4, 863, 609

tl, 289, 114

Total for seven years .. 8~7s5,777f.1,6o8.484T1o:-394.'261, 70,862,843 61,788,93of132:65i;773
EXPORTS.
Bullion.
Year ending December 31.
Gold.

I

Silver.

Coin.

I

Total.

Gold.

-18_6_7_._-___-_-_-._-___-_-_-__-_-__-_-__-_-_-.I $_1_9_,J-9-2,_2_9_9 j$15, 503, 5::!7 1 $34, 695, 826 $30, 839, 898
1868. _.................. _... 17, 402,625 13, 987,210 31, 38!:1, 835 38,328. 530
1869 ......................... 13, 681,984 12, 748,315 26,430, 2!)9 12, 938,834
1870 ......................... 15,5G9,8g~ 1:~,J7~.~.l9 2~,~7~,299 33,101,931
1871 ....................... :. 6, 068, 1~3 20, 16.), /.39 26, ~33, 912 37, 293, 426
1s12. _....... _.... .. .. .... .. 12, 754,257 23, 110,449 . 3;j, s6-J, 706 55, 178, 22u
1873.. .... .... . .. .. .. .. . .. . .. 2, 552,361 29,2:21,993 I 31, 774, 354 22, 189, 982

Silver.
'1' !)19, 368
2. 012.716
1, 668, ~-04
4,224,087
1, 904, 004
1, 252,301
2, 29!), 160

Total for seven years.. 87,231, 579 127, 908, 652 215, 160, 231 229,870, 830 /15,279,
I

Total.

I

I
I

$:~2. 759, 266
40.341,246
14, 607,138
37,326,018
39, 197, 430
56,430,530
24,489, 142

9401, 245, 150, 770

525

MISCELT.. ANEOUS.
RE-EXPORTS.

Bullion.
Coin.
Year ending December 31. 1 - - - - . - - - - - - : - - - - - 1 - - - - - - ; - - - - - - , - - - - - Silver.
Gold.
Total.
Silver.
Total.
Gold.
1867 .......................
I86~. -----· ------------ ....
I869. ·---·· ·----· ..........
1870. ·-----. ·---· ·-------- .
1871. ... -- .. ·---- ...•.• - ...
I872 ....... ··•··· ·--------I873 ..... --.--- .... ----.---

Total for seven years ..

$60, 641
50,871
I6, I42
25,778
4, 780

$251,924
635,339
I5, 206
2, 682
91,342
89, 975
93,511

$312,565
686,210
31,348
28,460
96, 12'2
89,975
93,511

$2,836,698
4, 150,810
7, 934,976
4, 689,722
I, 549, 596
705, 639
753,775

$t, 989, 'l43
4, 591,483
8, 352,250
IO, 136,226
10, 363,410
7, 596,074
G, 461, 543

$7,825,941
8, 742,293
I6, 237, 226
14,825,949
11, 91:!, 006
8, 301, 713
7, 215,318

I, I79, 979

I, 338, 191

22,621,216

52,490,229

75, 111, 445

----·----·--------·
------- --------------- - 158,212

RECAPITULATION.

For seven years, j1·om 1867 to 1873, inclusive.
Gold.

Silver.

Bullion.

Coin.

Bullion.

Coin.

Domestic exports..............................
Re-exports.....................................

$87,251, 579
158,212

$229, 870, 830
22, 621,216

$127, 908, 652
I, 179,979

$15, 279, 940
52,490,229

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Less imports...................................

87, 409, 791
8, 785,777

252, 492, 04G
70,862,843

I29, 08.:3, 631
1, 608,484

67, 770, I69
G1, 788.930

Net exports ....................................

~ii24,0i41Bl,'629,20Jj~48Q."ill -;,981,239

1

Grand total of gold and silver exported in excess of imports during seyen years ......... $393, 714, 603

The following elaborate statements of the bullion receipts and dividends of l~ading mines for the years 1870 to 1873, inclusive, are taken
from Mr. Wheeler's San Francisco Weekly Stock Report and California
Street Journal, than which there is no better authority. Only those
mines are included the stocks of which are dealt in at the San Francisco board-a list which includes the leading American joint stock companies of the Pacific slope, but not the English companies operating
there, nor the enterprises conducted by private parties. For information concerning these the reader is referred to the preceding pages of
this report.

Bullion 1·eceipts for 1870.
Companies.

IJanua_::J February!

March.~

.April.

~~I

June.

tJt

t..,:)

~~~~August. ~September. I October. I November. IDecember.

Total.
~
~

. :

WASHOE.

O'J

::

$:~: ~!~ $~i: ~~~ ~~~:-~::·I::~~~:~~~: ~~~:-~~~. ~~~: i~~: ::~i~: ~~~:I:::: i~~.: ~i~: ::~~b: ~~~: ::::i~~: ~;~: ~~3~; ~~~:

$34, 106
Belcher ......... .
$194, 585
2, 078
Caledonia ....................... .
13, 796
ll ..
Crown l'oint ................... .
241,207
Cho!lar ........................... 115,263
91,545
113,189
130,361
14G, 984
215,548
261,277
249,553
2fi4, 551
275,716
258,297
505,654 2, ()27, 938
Gould & Curry...................
18,239
33, 384
50, 213
48, 725
94, 045
41, 027
36, 586
75, 041
109, 022
65, 252
60, 099
44, 553
676, 186
Gold IT ill Quartz . . . . . . . . . . . . . . . . .
3, 808 . . . . . . . . . . . - ......... -.- . . . . . .
3. 682
560
482 .....• -.-.
2, 153
1' 825
2, 076
2, 533
17,719
Hale & Norcross . . . . . . . . . . . . . . . . . 188, 334
145,203
107, 0571125,849
164,830
187,845
200,863
149, 328
125, 969
116, 7G6
115,540
80, 679 1, 708,263
1()8, 259
12, 601
11' 932
12, 975
10, 104
7, 478
10, 390
11, 192
18, 632
26, 357
18, 028
14, 895
JIll nerial .. ---.- . -.-.- ... - ... -.- . .
1:1, 675
18,929
13,740
9,466
8,083 _____________________________________________ _
2:1,301
31,790 I 21,226
Keutnrk .........................
31,207
163,742
0Yerman . . . . . . . . . . . . . . . . . . . . . . . . .
-l!J, 299
57, 613 . 72, 000 . - •.. -.-..
51, 000
18, 700
19,200
16, 600
21, 800
37, 400
48, 400
41,900
433,912
S:tvage . .. . . . . . . . . ... . . . . . . .. . . . .
25, 650
7, 035
2:1, 030
6, 300 .••..... - ... -- ....... - .. - .•. -.
32, 400
32, 650
45, 330
47, 325
71, 400
421,090
Sierra Nevada....................
12, ::127
223,374
Segregated Belcher .............. i .••••••••.
73,975

... ~~~ ~~~ .. -- ~~~ ~:~ .. -- ~~~ ~~:.

~g: ~~~

~~: ~~~

~~; ~~

...:~·-~~~.. --.- ~~·-~~~.

2~: ~~~

.---- ~~·-~:~.. -.. -~~~ ~~~.

CALIFOHNIA DISTRICT.

Amador ....
Eureka ............••............

03, 88·1

58,692

56,127

31, 590

1• • • • •

o •

•••

1 •• •

o o • o o ••

19, 080

I• • • • • • • • • • I • • • • • • • • • •

20,232

25,738

26,127

..

151, 675

301, 470
683,328

151,675

.

IDAHO DISTRICT.

R~~d~fruco~-~~~~~:::::::::::::::::: ... -~~·-~~~ -1- .. ~~~~~~·I· ~~~~~~ _II:::::::::: ... ~~~~~~-I- .. ~~~~~~ ·j· .. ~~~~~~·I·_._~~~~~~ ·I·----~~~~~~-~---~~~ 5:~ ·j· ..":18'1·.-.. :~·-~::.~J~g: ~~g
TotaL......................

583, 0081 559, 798

1

557, 790

444, 071

580, 8281

608, 754

599, 929

637, 342

705, G271

716, 990

70:l, 242

1, 073, 031

8, 822, 450

1

CALJFOR~I.A.

DISTRICT.

I January.,Feb~uary.

April.

$~J: ggg $~~: ~gg $~J: ggg $~b: g~g

Amador ......................... .
Eurel;:a ............ .
Golden ltule ..... .
................. -.
WASHOE.

March.

~ ~~

July.

~-August. !September., October.,_November., December.

~
tj
~

H

z
zQ
H

~

ttj
[/)

1-3
0

~

1-3

P:l
ttj

~

0

Total.

~
0

q

··$3o." ooo· ··$6o: ooo ·I··$3o." ooo · ··e:lo." ooo · ····$4o." ooo · ··$4o; ooo · ····$4o." ooo ·1· ···$4o." ooo ·

1, 500 ... ····•·· .... ······ .......... , .................•...........................•.•......

I

I

Cbollar .. ........... .
28, 000
28, 000 . - .. --....
28, 000
28, 000
28, 000
28, 000
56, 000
70, 000
84, 000
112, 000
140, 000
& Curry .................. . . - •........ -........ . . . . . . . . . . - .........• --..... . - ................... -- .............. --...
48, 000 . -- •... - .....•.•• - ..... .
Halo & Norcross ................ .
48, 000
48, 000
48, 000
48, 000
&0, 000
GO, 000
40, 000
40, 000
40, 000
40, 000
40, 000
40, 000
ICentuck ........................ .
20, 000
10, 000 .. --.- . - •..••.. -.- . . . • -- . - . -- .. - ......... --..... . . . .... - ..... -- ... - .... . . --.... . . . . ----. . . . . . . . • -- ....... .
Sierra Nevada .................. .. ....... ... ...... ·- ............ 1.......... 1 . . . . . . . . . . · · · · · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7, 500
7, 500
};), 000

Gould

ln.

a
~
to<

Diviclends for 1870.
Companies.

zttj

$148,000
430, 000
1, 500
630,000
48,000
552,000
30,000
30,000

z1-3

>
H

z

fll

lDAIIO DISTIUCT.

Golden CIJariot ................... .......... ......... .
Ida Etmore . . . . . . . . . . . . . . . . . . . . . . 1 10, 000 1 10, 000

20,000

25,000

30,000 , ..••••••••••

7!i, 000
20,000

WHITE PL.'>E DISTRICT.

O<igin;:::·_dn~.T_'_'_"'~~~: ::: ::: i..;;;: ;~ ·r·. ;~: ;;; ·r·.;;;:;~ r· .;;;:;;; r· ;;~- ;;;·r.::: :::-r· ..;;: ;~ r·.;~;:;;;·r· ... ;;;:;;; r· .;;;:;;; I....~;:;~-~- ... ;;;:;;;:1 •. ,::: ::
Assessments for 1870.
Companies.

.January. IFebruary.l March. I April.

May.

Augnst. I September. ! October. I November.! December. I Total.

.July.

.June.

1----1----1----1----1----1----1·----

~------------1

±:~r;~~o~~;li~~~~~::::: ~:::: ~ ~: :::::::::: :: ~~~~ ~~~: :::::::::: ::::::::: ~ ::~~~; ~66: ::~~~·: ~~~: ···:~: ~~~. :::::::::: :::::: :::::: :::::::: :: ........ -.. .

~~\!~~-: ::::::::::::::::::::::::: :::::::::: ... io~ ooo · ::::::::: · :::::::::: ::::::::::

Consolidated Chloride .............................................. -..... . . . • . . . . . .
Consolidated Virginia............ $23, 200 . • • . • • • • . . . • • • • • . • • . . • • • • • . • • . . • • • • . . • . .
Confidence . .. .. . . .. . • . . . .. . . . . . . . . . . . ... . . . .. .. .• . . . . . . . . .. . . . . .... .. . .. .
15, 600
Crown Point . . . . . . • . . . • . • . . . . . . . .
!JO, 000 . • • • . • . . . . . • • • • • . • • . . . • • • • . • • . . . • • • . . • . .

~~: g~g

:::::::::: :::::::::: ....~:~·-~~~ ... ·$7," 5oo· ::::::::::::

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .
. •• • •. . • • .
11, 600 . • • • . • . • • .
11, 600 . • . • • . . . • . . . . . . . . . . . . .

$6,000
82,000
144, 000
72,800
37,500
50,000
63,800
15,600
168,000
16, 000
64, 000
24,000
19,000
132,000
6, 000
50,000
100,000
20,000
36,000
10,000
117,000
to,·soo
125,000
42,666
252,000
32,000
6, 000
280, 0 ~~ 0
28,800
60,000
168,000

$l~: g~~

50, 000
17, 4()0
.•••••......•.••..•..••............................ . ...•.•.•..•..••••..•••••
. . • • • • . • • . . • • • • • . • . . $36, 000 . . • • • . • . . . . .
42, 000 ..•••• : ••••..•••••••.•••

!i1i,#~i~~:: ~:::: ~: ~:: ~ ~~ ~: ::~~: ~ii_:::t ::~ -:: :~: : - }~~: ~~ :::;;~~;: : : ~: ~ ~:: ::::~: ~~:: _;:; :;~:; ::::::;_:;~ ;;;~:~:~_::L ~~j::::::: :::::
Gonld & Curry. . . . . . . . . . . . . . .. . . . .

7i!, 000 . . • . . • • • • . . • • . . . . . . . • • • . • . . • • . • • • • • • . • • . . • • • • • . • • .

60, 000 .•••.••••..••••..•...

r~;:~F~~:s:~~~:~~;:s;;~~~;~~: ::: :::::::::: :::::::::: ---~~:-~~~- :::::::::: :::~~; ~~~: :::::::::: :::::::::: ::::::~::: :::::~~~~~~1::: :::: ::~::::~~6.:666:

.Julia ........••............................................................
.Justice........................... .. . . . . . . . . ... . . . . . . .
36, 0!10
Kentuck ....................................................... , .......... ,......... ., ......... ., ........•.
Lady Dryan .........•
Mammoth .....•..................
Occidental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .
60, 000 . • • • . • . . . . . . • . . • • • • .
50, 000 .••....••. , .••....••••.
Original Hidden Treasure........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . .. . . . . . . ..
4:2, 666
Ophir . . . . . . . . . . . . . • • . . . . . . . . . . . . .
33, 600 . . • • • • . . • .
50, 400 . • • • • • . . • .
84, 000 . . • . . . . • • . . . • . . . . • • . . •.. ·.•.••.
Overman ................................................................................ .. ....................... .

~!~~;~bH;: i~ i::E::.: ·:ii ::-_ii -t: m•:;:::::: -~::'j'[- ::i;~:::: •-_::·: ~: :~: _ :- ~ :· ••.:;; ~;•H: ~: :..-i•1• .. i_•--- •1• -.-••;·-¥1:::::: ::~::Total.. ......... .

335, ooo

1

226, ooo

1

350, 200

78, ooo

1

381, 100

1

124, 900

1

223, too

1

105, 466

141,800

77, !JOO

80,000

111, 3oo

1

2, 240, 766

~

1-1

00.

at?:j
~
~

~

t?:j

0

q

rn

Ol

t,:;>

~

Bullion 1·eceipts for 1871.
Cowpanie,.

IJanuru-y.IFebruacyl

M"'ch.l April.

~~~

Jane.

Ol
t.::)

1-:~::::_J"-gn•L ISeptember. I October. I November. I D""'mber.

00

Total.

~

H

ztr:l

WASHOE.

(f).

5

1

~~ ~::;~·::::: ::::::::::::::::::: ~ :::::::::: :::::::: :.· .. "$5,'523" -- "$4,'59~; .. "$6,'ii46" :::::::::- ... $3; 000. $ ~: ~~g

--· !~~~:~~~-

-~~~~·- ~~~-

-.. !~~~·- ~~~-

32

$ ~: g~l

Cbollar Potosi.................... $276, 606 $241, 967
301, 722
273, 160
319, 966 $181, 502
151, 122
66, 128
69, 924
73, 142
76, 649
40, 723
Crown Point......................
31, 864
2, 308
71, 741
180, 507
273, 767
264, 847
199, 376
161,291
165, 898
141, 695
234, 797
223, 129
Caledonia................................................................
37,979
33,651
16,568
17,211
22,276
21,001
26,505
8,295
Gould&Curry ...................
18,018 .•.•......
17,931 .••.....•...•..............•......•......••..........•.•......
12,07;) ..•••...................
GoldHillQuartz .................
6,448
7,159
9,010
3,290
7,867
1,021
1,023
1,97~ ............
1,453
1,474
2,868
Hale & Norcross.. . . . . . . . . . . . . . . . . 112, 897
121, 935
122, 049
102, 262
89, 162
73, 061
38, 546
46, 496
59, 294
72, 775
60, 009
42, 935
ImperiaL.........................
10,758
10,104 ...........•.••...............................................•.........•..........•.....................
Kentuck ......•.................. .......... .......... .......... ..........
13,592
21,659
20,604
21,153
18,442
20,432
25,312
8,753
Overman ........................... -... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... _.... . ............ _.. ___ .... .
Savage ........................... 139,450
95,600
98,090
104,860
91,755
97,035
89,965
83,700
63,420
80,980
72,125
56,132
Sierra Nevada....................
13, 175
6, 148
10, 154
8, 182
14, 452
14, 332
19, 780
16, 315
16, 170
9, 713
10, 158
8, 491
SegregatedBelcher............... .•........ ..........
6,503
12,880
18,391
20,748 .......... .•........ .•••........
11,389 ..•...•.................
Succor ............................
4,810
4,560
7,082
4,166
7,802
5,112
11,899
24,044
22,418
18,238
13,595
10,325

$1,139, 124
28,977
2, 072, (ill
1, 951, 220
183,486
48, 0::!4
43,588
941,441
20,862
151,947
35,439
1, 07:-1, 112
147, 0?0
69,911
134,051

ELY DISTRICT.

z>-tj
~

H

z
zQ
H

~

tr:l
m
1-3
0

M~~~~w_
:~::~~ :::::::::::::::::::I·-~~~:
~~~-1--~~~:
~~~-1--~~~·-~~~-1---~~·-~~~·I·-~~~·-~~~Raynwnd & Ely..................
13,146
52,388
62,585
26, 126
62, 147

157,498
24,889
63,525

193,665
38,549
61, 163

173,229
52,125
108,285

150,643
32,000
175,505

182, 335 '
250,764

156, 423
56,010
261, 592

---- ~~~·-~~~-11' ~~~: ~~~
167, 123

1, 310, 349

':r:j

1-3
~

t:r:j

CALIFORNIA DISTRICT.

22,242
47,048
1, 074

27,855
43,648
200

Amador .......................•.. , 26,0491 33,410
Eureka...........................
89, 101
58,274
Yule GraveL ...........................•.....•......•

8, 751
35,421
2, 593

13.105
45; 122
7,024

2, 666
29,410
6, 967

18,667
7,157

45, 155

32,922

11,859
21,980
6, 520

6, 781
8, 533
7,147

12,594
31,559
6, 638

30,051
34,698

0

114, 3 ~ 9

0

IDAHO DISTRICT.

Golden Chariot

24, 690

I •• • • • • • • • • ' • • • • • " " " " " " •

11,552

~

195, 363
46:!, 461
45, 320

0

~
~

~

q

z

EUREKA DISTitiCT.

Enreka Consolidated .............•....... -. -1---.-.-.- -~----- .....
Juckson ...... ~ ...... .
~::::::I::::::::::
Phenix ...... .

:::

TotaL ..................... I 901, 337

• • •••••••• , ••••••• , •••• 1 ••••• • ••• • • • I

I:::::::::: I:::::::::: I: ::::::::: I:::::::::: I:::::::::: 1·.--9," 5iii ·1·--··- 2:367 ·1·--·7," 5i3 ·1·--·- i5: 998 ·............ .

I

764, 919

I

914, 851

I

873, 138 11, 111, 619 11, 024, 131

I

929, 458 I 897, 333

1, 3~~: ~~~

1-3

>

H

35,439

964,509 11,239, 606 1 1, 406, 857 1 1, 099, 198 113, 59s, 546

z

rn

Dividends for 1871.
Companies.

.January./.February. l March.

.April.

May.

.Juno.

.July.

$120,000
;;(i, coo

$120,000
5(i, coo

GO,OOO

CO,OOO

/ .August. / September./ October./ November. / December. I Total.

WASHOE.

:>J
~ Crowu Point ............................................................. $120,000
!;.I c !wllar l'otosi. ..... -.......... -.
$~80, 000 $280, 000
$280, 000 $140, ceo
140, coo
H

I

$120,000
~~.

coo

$120,000 .....•.•.. . . . . . . . . . . . .
28, coo
$28, 000 1
$:28, 000

........... .

$28,

oco

$uoo, ceo

1, ;j72, 000
160,000
15,000
10,000
GO,OOO ...................... , ...................... .
45(), 000

~~1~~:~~~~~~~~;~ ~ ~ ~: ~ ~ ~ ~ ~: ~:::::: ...~~:. ~~~. :~ ~ ~~': ~~~: ::: ;~: ~~~: ::: ;~': ~~~: :: ~ ~:::::: :::::::::: ::::::: ~ ~: :::::: :::::::::: :::::: :: ~ i~: ~~~ t::::::::::: ::::::::::::

Yelluw.Jacket ....................

48,000

48,000

~~~~~~": .:~~~~~:
~~·. ~~~.
Itaymond &Ely......................................
::::::::::::::::::

CALIFOR~IA

GO,OOO

GO,OOO

130,0CO

I

ELY DISTlUCT.

...

::::::::::

::::::::::

::::::::::

::::::::::

30,000

30,000 .••••...•.
14,800
40, 000

::::::::::

:::::

30,000

:~:::

30,000

1

:::::::::

30,000

-~----- 2o:ooo·l:: ::::::::1::::::::::::
45,000

120,000

1i>O,COO

60,000
150,000

120, 000
20,000
615,000

DISTRICT.

.Amador ..... .
Eureka .... .

oco

40,000

40,000

60,000

70,000

70,000

40,

T, 400
40,

4o, ooo ,- -- 2o; ooo ·1
:::::::::: I:::: :::::~~:I: ::::::::: I:::::::::::: I:::::~::::::

coo

22,200
260,000

70,000

EUHEKA DISTRICT.

Eu"J~~::·.'."""':~.: ::::::::::::I

'""'4

m

0

trl

IDAIIO DISTRICT.

Golden Chariot .................. .

:s:

,::: ::: I ,::: :: 1
. ~~: ;;; I;;;:~; ,. ;;;:;;; I;;;:;;;

r ;;

~;: I';~:;;;

270, 000

I' ...;;;:;;;., ~~ :: I'. ;;~ ;;; I'.;;;:;;; I'· :::: ::

t-t
t-t

z>trl

0

d

rn

Assessments for 1871.
Companies.

WASHOE.

.January./February., Morcb.

.April.

I

Moy.

/ .June.

~~~August.

September., October., Novemb!r·l December. , Total.

I

\

t~~:~l\~~~::::::::::::~~::::::::::::
:::::::::: ·-$~g:~~g- :::~~:~~~: ::~~i.:~66: ::~~~~~~~: :::::::::: ::::::::·:: ::!~~~~~~: :::::::::::::::::::::::::::::::::: ::::!~~~:~~~- r~:~~8
Confhlcnce . ... ... . . . ....... ...... . .. .......
4, 680

. . . . .... . . .... .. . . • . . • . . . .. . . . .•..... .. . . . .. •..• .. .•.. ... . . . .•••.. .••.•. . •. ....... . . . . . . . .. . . . . . . .. . . . . . . .

~;~K~;~if:FYHH. •tm :::::~;;; :_:~:m: ~h~~ :.::~:;a

I

4, Gi::O

tt \.H )UF : s~~;;i :::/\::::~~:::: E.·/~ I '~:!!!

:Jt

()!)
~

..Assessrncnts for 1871-Continued.

(..."'l
C.:-=>

Compuni,.,

J

an~'Y·IFebrna<~I M'"'ch.

I A p<il.

~~~

June.

I_:•::::._ IAu"n''·l Septemb••·l Ooro""'·\ Novronb"·IDooembe,,

0
Total.

~

H

WASHOE-Continued.

~'!~t~·::: :::::::::::::::::::::: ::~;;;; ::~0: 0~: ~g: ~g :::::::::: ~:a : : : : : :::'::j ::ii.: oo•:l:: :t~·: ~~
Overman . . .. .. .. .. .. . . .. .. .. .. . .. .. .. .. .. ..

•
32, 000 .. .. .. .. ..

$64, 000 .. .. .. .. .. . • .. .. .. ..

ztrj

0

$180,000
20,000
40,000
198,400
218,400
50,000
64,000
22,200
37,500

:::::::::: " " " ""

$25, 600

~~~~~~iHH ~~ /~~ ::~ ~·::BEI:~:mm. :::mE : :liiS: ·: :;~;· :::::::::: .: ;~m.1: :j::j::: :I::::::::::::~:;::::::::·· .. ···· ... ··
I.illian

Ha~L~~~-S.T.~~~~--

r:n.
~

z
b

~

H

!Z

;a

Q
•••• ·: •••. 1.........

·J--···--·--J--· .......

1. . . . . . . . . .

1.......... 1····--· ....

7, 500
6, 000
20,000
15,000

.......... ........ ..

~ri~~~~~~~-l~~~-:~~~~-~~~~~~~~~~:1::::~~:::~ :::::::::: -~~~~~:::: :::~~::::: :::::::::::::::::::: .... ~·-~~~- :~::::::::
1

1

1

·washington & Creole

~

trj

r:n.

~

0

1-xj

8, 000
25,000

~

~

t:;j

50,000
75, 000
36,000

~

0
0

~

General Lee
Mammoth ..
Noonday ..................•......
~{iif~~~~~~~-e-~ ::reasure ....... .
Virginia ..
EUREKA DISTRICT,

····3; 6oo·l:::::: ~ :::1::::::::::

4, 000 . • • . • . . . . . . . . . • . . . . .
4, 000 . . . . . . . . . . ....•••..
21,333 .................... 1 . . . . . . . . . . 1. . . . . . . . . . 1. . . . . . . . . .

2, 000
::1, GOO

4, 000
10,800
16, 000
95,998
80,000
5, 333

;;1~;l:;~;:~~::~::::::::::::::::: ~~~ii~~~~~~~~~~;~~~~~~~~~~=i~ll,e~

-----

~
0
~

z~

>

H

z

rn

Bullion 1·eceipts fo1' 1872.

I

.January. \February.\ March.
April.
May.
.July. \ August., \September.\ October. I No'\"ember.\ December. I Total.
CompaiJies.
.June.
-----------l---l---l---1---l---l---1---l---1
I
1--WASHOE.

Belcher . . . . . . . . . . . . . . . . . . . . . . . . . . $426, 128 $290,397
6, 1:{2
nuckeye ..........................
167,658
Crown Point ...................... 231,644
15,846
54,851
Chollar Potosi ....................
28, 3!11
66,327
llalc & Norcrods .................
11,839
Kcntuck ......................... . ..................

~fe~~~eN ~~~d~ ::::::::::::::::::::

17, 775
11,421

67,070
8, 927

$354, 681
6, 742
630, R48
69,146
42,347
13, 441
145,\170
11,530

$365, 915
5, 442
808, 681
77,615
72, 135
14,559
2:1, 430
13,875

$429,349
11, 456
536,072
64,073
51,793
16, 13!'\
99,992
9, 384

$321,422
9, 992
385,656
80,273
38,257
17,237
64,466
9, 945

$407,772
4, 480
414, 993
78,230
29,358
19, '.100
76,535
8, 048

$251,791
9, 579
296,511
52,202
53,868
20,543
61,810
8, 936

$442, 201
4, 939
359, J03
55,464
55, 018
14,562
75,050
12,837

$604,137 $4,794, 515
$534,395
3, 921
3, 240
67,990
242,253
271,987 4, 598,850
62,103
51,996
731,930
54,047
72,854
617, 608
4, Oll . .....................
140,549
49,780
50,218
790,818
9,597
10,959
127,426
. ...................... .......................
27,926

$366,327
2, 067
253,239
70, 131
53,253
8, 822
58,842
11, 967

·woodville ........................ .................. ................. .................. ................. .................. .................. ................. .................. . ..................... . .................
ELY DISTRICT,

B:~1'~~rl ii~-~t- :::::::::::::::::::: :::::::::. :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::::: :::::::::: ::::::::::::1::::::::::::
Meadow Valley................... 141,911
133,122
153,406
111,033
120,290
95,667
i37, 290
20,372
130,888
115,774
111, 11:~
Pioche............................
29, G39 .. .. . .. . • . .. .. . .. . .. .. .. .. . .. .
58, 539
53, 604
39, 97R
25, 416 .. . .. .. .. .. .
9, 791
13, 758
Haymond & Ely . . . . . . . . . . . . • . . . . . 179, 785
198, 254
319, 978
317, 710
335, 910
328, 795
344, 696
372, 177
335, 570
344, 411
303, 253
Washington & Creole ..................... . .............. ......................................................................................... ..

36,485
13,122
1, 303,537
232, 417
3, 693,728
84,500

82,671
1, 592
321, 189

IDAHO DISTRICT.

~
~

w.
0

t;rj
~
~
~

z

i?j

Golden Chariot ................. ..

13,007

4, 519

11,179 ........... •····· .... ·•······ .............. ·•··········•······ ... .

10, 488

39,193

CALWORNIA DISTRICT.

.

~~!t~~r:~ ~ ~ ~ ~:::: :::::::::::::::: 1---~~:-~~~ ·1---~:: ~~~ ·1·-· ~~:-~~~·I·--~~:~;: ·1-.. ~:; ~~~·I· ~~:~~~ ·1: :: ~~; ~~~:l:::i~; ~~~:I.---- 23;i79"1· -· 26:279 ·1 .. ·- ·39; 358.
Yule Gra,'cl ...........•..........................................................................................

5~.

0

q

rn

277,310
52,515
270,428
60,000

526

WlllTE PINE DISTlUCT.

Originalllidden Treasure ....... .

9, 0271

EUREKA DISTRICT.

E nreka Consolidated ...•....... :.
Phenix ...........................

42,040
I, 424

I

7,5491·······-·t··_.......

39,7621
21,044

72,2691
4, 434

74,670
11,133

1, t98, 637 \1,114,858 11,877,245 /1,972, 438

l

I

5, 335

5

I

7,322 1

~: g~: I... ~~·-~~~ .I

\t, 871,448

11,648,035

4, 410 1

9, 389 1

192,071
15,266

\t, 638, 6oo

I

1

1, 440 1.......... \

i~: ~~g I.... ~~~·-~~~. I

11,382,689 1 1, 641, t38

155,1341
40.608

It, 519, 164

10,194 \----·· ...... \

99,892 1
28,450

1 1, 579, t32

54,666

93311, 110, 764
33, 774
172, 4:10

1 1, 575, 064

\19, 198,736

Ot

~

1---.1.

Dividends jol' 1872.

Vl
C;.?
~

Companies.
January.IFebruary. l March.
April. I M.1y.
June.
July.
August. ISeptember., October. I Noveml>er.l December.
-----------1---l----1---l---l---1---l---l--'

Total.

~

H

ztrj

CALIFORNIA DISTRICT.

~~r:~;~~~i:: ::::::::::::::::::::I .. !~~:~~~ .1: ::~ ::::::1::::::::::1::::::::::

$5,000 ::::::::::I::::::::J::::::::::I::::::::::::I::::::::::~:······-----

$20, 000

$40,000
5, 000

WASHOE.

Belcher ......................... .
Chollar ......................... ..
Crown roint .................... .

1

2 1

tg~: ~~~ I$1£0,
~~: 000
~~~ 1-!~~~·~~-1-!~~~·~~~·I-·~~~·-~~~
·I·!~~~:~~~
·I·!~~~:~~~
-1-~~~~·- ~~~·I· __ !~~~~-~~~-!:::::::: ::1::::::::::::1::::::::::: :1 • ~~: ~~~
180, 000
300, 000
480, 000
300, 000
300, 000 . ---- .. -- . - -- .. -- .. -- . - ........ - . .. .. .. .. .. . .. - .... --.. . 1, 860, 000

0

120, 000

w.

~
t:j
~

H

z
z
Q
H

ELY DISTRICT.

Me'LilowValley ...................
Raymond&Eiy ..................

l..........
1.......... '
. 90,000
90,000

90,000 '
1:i0,000

~0,000 I

1;;0,000

60,000 I 60,000 ~----------~-----·----~------------~----------~------------~
210,000
210,000
210,000
210,000
210,000 $210,000
$210,000

~0,000 I

1o0,000

360,000
2,100,000

------------ -210,
-000, --TotaL.............. . . .. . . . . 362, COO
454, 000
576, 000
748, 000 1, 067, 000
882, 000
822, 000
522, 000
522, 000
210, 000
230, 000 6, 605, 000

~

trj

w.

~

0

.Assessrnents fm· 1872.

~

~

Companies.

January. JFebruary.l March.

April.

May.

June.

July.

I August. J September. I October. I November. I December. I Total.
1---1--------

D:1

trj

--------~---l---l---1---l---l---1--- 1---1---1

~

WASHOE.

Alamo.... . . . . .. . .. . . .. • .. . . . . . . . . . . . .. . . .. .. . . .. . . .. .. . . . . . . . . . . .. .. . . . . .. .. .. . . . . . .. . . . . . . . .. .. .. . .. . . .. .. . . . . . . .. .. . .. .. . . . .. .. . . . . .
$7, 500 .......... ..
Ari:wna and Utah.......................... .......... .......... ...... . ... ....... ...
$9,000 ...... .... $18,000 ............ .......... ............
$18,000
B :tl' rmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
30, 000 . . . . • • . . . . . . . . . . . . . . . . . . • . • • . . . . . . . ••.•...•••.
E.tHimo1·eA1uericau ..................................................... . ................... . $24,000 ........•..••..........•••....•.....................•...
ll:1ltimoi·e Consolidated ................................................... -......... ..... .. .. . .. . .. .. .. . .. .. .. .. .. .. . .. .... .. . .. .. .. . .. .
27,000 .......... ..
nucke.~e ..........................
$16,000 .......... $20,000 .............................................................. $32,500 ....................... .

~~}!~~n·i~·::::::::::::::::::::::::

--$so;ooo· :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: ... ~::~~~ ----$4o;ooo· :::::::::: ..... 6o;ooo· ::::::::::::
~~~·:::~~~~'~ ~~: :~::::::: ::: ;~ ~: ::: ;;; ;;0· : :;o: sO~ j~ ~a :::::: ~ ~ • ·: ::::::: ::~~ggg :~;; 0;; :::: ~~::g: :::::::::: ::::::::::: ····;o; 800
::::::::::

Exchequer.........................................................................

Ji~t~~~fi~:::~:~::::~::::::: ::~~::: ~::::::: ~:::::~::. -~:~:~~ .::::~:::

28,000 ........................................ ..

: : : : :· :::~::::: :i~:~~ ::/:7: ·:~J[ .........

$7,500
45,000
30,000
24, 0'10

27,000
68,500
37,500
180,000
12,000
2l~, 400
96, 000
37,000
28,000
20, OllO .
336 000
240: uoo
140, 000

0

(')

p:::

~

~

0

q

z~

>H

~

rn

£0,000
84,000
60,000
48, t;OO
27,000
252,000
217, coo
3, 750
320,000
18,000
125,400
\ 10, 000
(29.,9.~0

22, 500

1 •• • • • • • • • • r • • • - • • • • • •

15,000

37,500
52,500
22,500
25,000
3, 000
30,000
82,500
40, 000
15, 000
15,000
7, 500
3, ()00
15,000
40,000
5, 000
40, 000
15,000
20, 0~0
1!), 250
15,000
()7, 500

~

~

00

0

t.'j

t"'4
t"'4

z>t.'j
0
c:::::

f'l

CALIFORNIA DISTRICT.

~l:i1~~~~2: .~:: ~ . ~ ~ :~·•~. :~ ~ ; J;·•·• •~ ~ ·~.: ~: ~ .• :~ •.· •. ·. ·.: .::;;~;~.•-•:mm. ••:••··:. ~ :·:;~: ~~~: •::::::.•~ .. ·~mmJ: •:: ••: •I::::::::::::
~t~r:i~r~t1~:::~::~~::::::::::::: :::::::::: :::~~~~~~- ::::~:~~~: :::::::::: ::::::~::: :::~~~~~~: :::::::::: ::::~;~66: :::::::::::: :::~~·:~~~--·-

25,000
:1,000
12, 000
12,500
6, 250
8, 000
45,000
4, 500

IDAHO DISTRICT.

~~R~~-cila~-i~t:::: :::::::::::::: :1· --25; ooo ·1: :::::::::1::::::::: :1· ··i5; ooo ·1:::: ::::: :1·- ·25;ooo·

12, 5oo
······· ···········--·

I· ._.... _.. _·I

5o, ooo

10,000 ·-----·--···---·····················

62,500
75,000

Ol

C..l.:l
CH

•

l

Assessments for 1872-Continued.
Companies.
IDAHO

I.Tanuary.IFebru'1ry.,

~arch.,

.April.

01
eN

~~~-:~::~_j~j.August., September., October. !November. I Deccmber.l

rt::Total.

IuaElmore •••.••.......•............................ $.30,000 .•••••.••. $.30,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mahogany ................ , . . • . . . . $15, 000 . • • • • • • • • . .. • • • • • • • . $15, 000 • • • • • . • . . . . • • • • • . • • . • • • • • • . • • . . • • • • • . • • .

ro~the~o~~~i~t: :::::::::::::::::::

$60,000
50,000
50,000
40, 000
20,000
20,000

............ , ......... .

"$2o; ooo. :::::::::: :::::::::: ... ~~: ~~~. :::::::::: :::::::::: :::::::::: 1

:::::::::: .
Virtue.... . . . .. . . . . . . . . . . . .. . . . . . . . • . . . . . . . . .. . . . .. . .. .. . . . . .. .. .. . .. .. . . .
·war Eagle

20, 000 1 ............................
..
1
1

$20, 000

~~; ~~~

I::::::::::

WHITE PINE, EUREKA, AND OTHER

DISTRICTS.

rn.

t>

zt;j

r:::
H

z
z
H

si~~;~~!~l~~~~~~~~~~~:::~~:~ :::::::::: :::::::::: :::::::::: ::::~:~~~: :::~~: ~~~: :::::::::: :::::::::: :::::: ::J:::::::::::: 1::~:::::::1 ............ 1

$37,500

Ilidden Treasure Consolidated.... .. . .. .. . • . .. . . . • . • . . .. .. .. . . . . . •• . . . .. ..
1, 200 ............................ ..
Jackson.......................... .......... .......... ..........
12,500 ...................................... ..
Mammoth .. . . . • . . . . . . . . . . . . . . . . . . .. . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . .
$3. 600 ••••••.••..•••••.••..•••••.•••..
McMahon ..................................................................................... ~ ............................. .

~~t~~I~t.{t.tn<ll·: ~:~~i~~~: :::mm: ;;;ii:~~: .;;~H: :·: : : : :::;~~;: ·;5F. ::m\m: :::s.:H: :::,f\~g:l:::::~::;~:~_::::::::::··
Total.

r:::
H

z~

DISTRICT-Continued.

349, 1so 1184.9991 293, 100

I

325, soo

I

196, 200

I

233, 3oo

l25u, ooo 1403, 499 1~9, 6oo I

o73, 749

l--;s9, 4oo

1~8, 550

12,500
:37,500
4, 000
], 200
12, 500
7, 200
7, 500
8, 000
95,997
150,000
70, 000
25,000
24,000

I 4, 326, 047

0

~
~

rn.
1-3
0

~

1-3
~
~

~

0
0

~
~

Bullion receipts for 1873.
Companies.

Ja~uary.!February.l

March.

April.

May.

June.

July.

r:::

.August. !September.! October. INovember.IDecember.l

Total.

0

0

z

1-3

WASHOE.

l3elcher .. .. . .. . .. .. . .. . • . . . . . . • . . $437, 489
l3uckeye . .. .. .. . . . . . . . . . .. . . .. . ..
8, 092
Crown Point . . . . . . . . . . . . . . . . . . . . . 621, 450
Chollar Potosi....................
40, 679

8~l~sd~~~t~~-~~r-~i-~i-~ ~ ~:::: ::::::

$730, 014 $888,39:1 $1, 184,475 $1,500,824
4, 846
7, 770
7, 646
4, 090
989,212
783, 920 1, 093,802 1, 185, 920
60,699
28,769
53, 797
59,788

:::::::::: :::::::::.

Globe ......................•..••. ................. ..............

.................... ...............
................
J8, 959

...................................................

$914,592
6,131
548, 454
17 025
970
18,205

s:

$912,781
5, 994
623,977
46, 449

$691, 759
5, 991
591, 619
64,479

21,637

24,453

$647,710
9, 857
537,138
43,636

. ..................
26,776
.. .................

$831,263
10,402
514, 688
42,902
124,906
20,576

$940, 196 $1,099,674 $10, 771, 171
6,157
4, 822
81, 79fl
404, 623
404,623
8, 299,256
42,270
72,855
573, 348
246,722
273,660
651,258
11,760 . .............
142,366
................
1, 145
1,145

t>

H

z
rn

•

Gould & Curry .......... · ........... ~...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .
10, 06.1
25, 13·1 ..................... .
Halo & Norcross..................
69, ll7
85,702
73, 442
72,945
45,500
42,001
51,261
32,217
34, 124
47,540
29,624
10,302
Imperial . . . . . . ... . . . .. . . ... . ... .. ...... .... ... . .. . . . . ... . .. . . . . ........... .•••••. ... . ..........
8, 343 ...........•.•.......................................

:ic~~t~~k·.-.-.-~~::~:::~:::::::::::~: ···is."oi4. ····7;i76. ::::::::::::::::::::: ::::::::~~: :::::::::: :::::::::::::::::::: ::~::~::::: ·---~~~~~ - ..... :·.~~:. :::::::::::
Savage...........................
Nevada....................

44,036
17, 9:l5 . . .• . . . . .
7, 040 .....•. ...
10,288

~$~~i~~~~:~~~::::~::::::::::::::: :::::::~::

:::::::::::::::::::::::::::::::.··--&~~~ ·--~::;:~. ·--~~~~~~- :::~;:~~~:

~~~'d~o;~~il~;~ ::::::::::::::::::

~g: ~~~

··· 23," 4io ·

S~erra.

~!: ~Ig

13, 169 ................................................................................... .
10,158
12,335
11,263
10,842
12,690
17, :i48
15,150
8, 726
9, 303

····47; 5o:i" ····57; 4o7 · · "i4i," 2i9. ···86; 7io -~·-· 27,842
6~: 39~

Newark..........................
2, 236 ..••...... . ..• . . . . • . . ..• . • . . . . . ... . . . . . . . . . .. . . . . . . .
18, 977
Pioche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8, 492 . . . . . . . . . . .
15, 603 . . . . . . . . . .
Ra,ymond & Ely.................. 274, 775
226, 860
284, 161
248, 20:6
239, 025
204, 808
143, 259
Washington & Creole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
31, 905
31, 905

~fn~!:~~~::::::::::::::::::::::~

Mahogany.

6,559

I

.......... ......... .

4,192
52,900

4,192
41,251

4, 510
114, :n8
10,058

8, 050
160; 751
33,192

I

I

24, 759l
72, 727l
74, (l90
51, 791
25, 414l
65, 100
63, 435
. . . . . . . .. . . . . . . . . .. . •. . . . . . .. . . . •. . . . .
3, 323
2, 405 .......... .
47, 644 . ....................•••..........•............................

:::::::::: :::::::::: ::::::::::
1

56,471
23,595
6, 630
130,690
9, 627

52,020
55,878
5,326
167,011

11, 579
204, 450

IDAHO DISTRICT.

Go1llenChariot ................... l

lU·~r~ ----::-~~~· :::::~.:jij: ··--t~~g·

1

35,197
593,775
8, 343
13, 871
22,190
75,130
125, 143
G~, 942
19, !)16
51, 878

35,818
738,646
128,528
60, 1!:10
2, ;{9tl, 3!:14
116,687

444, 475
5,ns
47,644
15,216

Is:
~

00
Q

t.1j

t"4
t"4

1>-

4;:
~~~ I· ... ~·-~~~-~- ...26,018
~:~~~ ·I::::::::~: ·I::::::::::
:I .... ~: ~~:·1···. ~: ~~:.1 .... ~: ~~:·1---- -~·-~::·I::::::::: ·I·. __ ~~·-:~: -1· ··- i2: 2oo ·
46,081
··········· ...........•.....................•....... ·•··················· ···········
4>,30~

19,412

45, 811

18,4~7

31, 882

33,525

36, !:137

40,995

35,306

41,967

27,928

25,993

33,822

49,815
57,200
135, 8~8
373,578

ztr_j

0

q

rn

WHITE PINE, PHILADELPHIA, AND
EUREKA DISTRICTS.

87,'449
Colnmbns Mill and Mining Co....
15,063 . .•• •. . . . .
9, 829
10,197
9, 471
8, 718
8, 278
7, 629
5, 401
2, 569
4, 033
6, 261
101, 087
ElDorado South.................. ... . . . . . . . . ... .. . . . . .. . . .. . . . . .... .. . . . . . . ... .. . . . . . . ... . . . . . .
33,627
13,817
14, 446
21,640
17,557 .•.........
1, 035,293
Emeka Consolidated.............
68, 450 . . • . . . . . . . . . • • • • . . . .
70, 580
118, 770
88, 856
93, 499
162, 749
84,064
111, 409
122, 349
114, 567
44i, 028
K K Consolidated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 266, 736 . • • • . • . . . . . . . . . . . . . . . • • . . . . . . . . . • . . . . . . . . . . . . . . . . . . .
180, 292
221, 163
Monitor Belmont.................
56, 979
2-~, 065
43, 865
10, 575
2, 683
12, 688
6, 293
26, 697
16, 664
11, 647
1, 007 .•.........
5, 885
Original Hidden Treasure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .
5, 885 ..••..................
54,868
WardBeecher .................................................................................. , 14,386 , 13,642 ,.
7,195 , 10,640 ,
9,005 , ...•....... ,

___ ___ ____ ____ _____ ____ _____

Total .......... .

1, 843,293 12, o26, 629 12, 603, 476 1 2, 961, oo8 1 3, 086,086 12, 474,988 12,258,012 12, o84, 225 1 1, 885, o1o 12, o93, o9·t 1 2, 1s1, 541 1 2, 554,558 1 28,085,247

Ol

~

c;-,

Ol

Dividenc1s disbnrscd by mines upon the bom·d list for 1873.

IJanuary.,Febr~lary.J

Companies.

March.

I

.April.

~~~

C).:)

0':>

June.

I

.August., September., October., Novembcr.,December.l

July.

Total.
~

WASllOE.

~

·I

I

Belcbcr ........ ................. $312,000 $312, 000
Crown roint . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 300, 000

I $416,
000 I $520, 000 I $832, 000 1$1, 040, 000 I $832,000 I $728, 000
300, 000
500, 000 1, 000, 000 1, 000, 000
400, 000
400, 000

$520, coo
300, 000

I $312, ooo

300, 000

$416,000
300, 000

$520, 000 1$6, 760, 000
300, 000 5, 100, coo

CALIFORNIA DISTRICT.

Cederberg ........................ , ........ ..
Consolidated .Amador . . . . . . . . . . . .
30, 000
Eureka. . . . . . . . . . . . . . . . . . . . . . . . . . .
20, 000

12, 000 , ... ; ...... , .......... , .......... , ........... , .......... , .......... , ............ , .......... , ...... ; ..... , ..... ;; ... ..
30, 000
30, 000
30, 000 . .. .. • .. . . .. . .. . .. • .. . .. • .. . • .. .. • . .. . • .. . .. . .. . .. . .. . .. • . • . . ..
1;,, 000
1;>, 000
20, 000
40, 000
40, 000
40, 000
20, 000
20, 000
20, 000
20, 000
40, 000
20, 000
20, 000

12,000
150, 000
320,000

zt:".:l

rn

>
z
tj

~
~

EUREKA DISTRICT.

Enrekn. Consolidated ......•..... _,_ ......... , .......... , ..........•..........
K K Cousolidn.tf.d ..•.............

50,000
12,500

50,000
12,500

50,000
12, 500

50,000
12,500

200, 000
62,500

12,500

ELY DISTRICT.

MendowValley .................. .
l~nymond & Ely .....•.....•......

, 60,000
150,000

··iso'·ooo .,.··················.,.·················-· ·········· ····60,
···ooo
····I·-·60
··:ooo
---.I ::: :::::::1· .... 9o; ooo ·1 ::::::::::............ .

180,000
390,000

· - - · - - - - ..

1

1

IDAllO DISTRICT.

i:r~~une!~~~~~~~::::::::: ::::::::::I::::::::: :I::::::::: :1::::::::: :I::::::::: :1::::::::::1:::::::::::1::::::::::

30,000

:JO, 000

30,000
30,000

25,000 ........................ .

85,000
60, 00~

~

~
00

8

0

~

::0
25,000

Total. .....

~

8

PIIILADELPlliA DISTlUCT.

Monitor

z
zQ

572, ooo 1 s-t9, ooo 1 811, ooo 11, o9o, ooo 11,872, ooo

75, 000

t:".:l

880, 003 113,394, 500

P:l

25,000

25,00!> '······ •• ·•···••• .••.

I 2, 182, 5oo

11,374, 5oo 11,210, 5oo 1 1, o52, 5oo 1 689, 5oo

751,000

0

a

~
~

Assessments levied in the year 1873 upon the mines located on the Comstock Lode.

~

Companies.

-----·--------1

1~~~~~n~1~~ ~~~~-~·.·:::.::::::::
1

January.IFebruary.l March.

.April.

May.

June.

July.

.August. I September. I October. I November. I December.

l----1----1----1----1----1----1----1

:::::::::: :::::::::: :::::::::: ::::::::::

"$i5; 000. :::::::::. "$i5; oiio'

Total.

1----

:::::::::: :::::::::::: :::::::::: .... ~~~~-~~~-1:::::: ::::::

~ff~4~~~~~fi~~~1m: ~: j-~ ::..~; ~ ~ ~; ::sli):::1-~:rrm
-: ~:: .:. :.~. j:.••:T\~: ~ ~; ~:;:•~ ~ : ~: : :~ ~ ~$9~7 ):• m~:. :::::li::::_1:.: :~W~ ~.

$18, 000

::10, OLO
54,000
133,000
4t:l, 000

15,000
140, 000
24,960

0

C1

z
8
>
~

z
rn

Couso1it1utct1 Goltlllill Quartz.... . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

~~~-~g:r~;eilc~-~::~::::::::::::::::::

$15, 000

:::::::::: :::::::::: :::::::::::::::::::: ---~~~-~~~ :::::::::: ·---~~~~~- :::::::::: :::::::::::: ......... .

~~fii~:~;{zmrPJar ~- - ~•••ro~:::•:-:48. ;,

0 : _::: :: • • • • •

$: ~;: •::·::••~•:::::):l:: •_ ~;::f :_::._oo; :· _::: •··-••::_ ::;::: I::::::::::::.------------

In1pel'ial.......................... 100, 000 • • . . . . • • • . . •. . . . . • . . 100, 000 .. . . . .. . .. . . . . . . . . . . . . . .. . . . . . . . . . • . . . . .
Insuranee ........................ .......... .......... .......... .........
5,500 ..•....... .......... ..........
Jacob Little...................... ... ... . .. . ...... .... ... .. . . . .. .......... .... .. . . . . .... .. . . .. . .. ... .. .. .... ... .. .

100, 000 ................................. .
3,0, 0 .................................. .
37,200 ................................. .

~}fl;!~~~~~~ ••·. ~ ~ · ~ ~· •~ • •: •:••: ~•.: ~:~ ~~•-: : ~::: ;:;":m•:.• :: ~••. •:}!;: ~: -~ ~~~~•• •~:m.-:--••-•-. •::•:rm. _____36: :~: ~n:
Mint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5, 000 . . . • • . . . . . . • • . • • . . . .

5, 000 . . • . . • . . . . • . . . . . . • . . . .

000
•
•
5, OSO .••.........

~~~id~~[.~ ?.~~s-~~!~1~-t~~:::: :::::: :::::::::: . -· 22; 5oo .... ~~·- ~~~. :::::::::: ---~~: ~~~. :::::::::: :::::::::: .. -. :·.~~~_.:::::::::::: .-.. :·. ~~~. :::::::::::: .... -~~~-~~~.

~~f~~i~;ii;~::::::::::::::::::::

:::::: : : :::::::::: . . ~;: ~~~. :::::::::: :::::::::: . -~~: ~~~. : : ~~: ~~~: :::::::::: :~ ~ ~ ~ ~~~~ ~~~: : :~~~ ~~~: ::: :i~.-~~6: :~ ~: ~ ~~~: ~~~:

f~~~~}t~~<•LHH~L :,w;~: :::;:~m :·: •E· }'o·~~r ·~~•H-- :::~:~ :~~~:;w LH: • : -~HW ::)'". • ,;i:::ii: ~~~:~;;_:;;;

Sierra Nevada. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
50, 000 ........... .
Succor........................... ....... ... ....... ... .... .. . ... .......... .......... .......... .. ...... ..
15, OOlJ . . . . . . . ..... ..•....... ...... .... ..
34,200
Trench........................... .......... ... . . . . . . . ... . . . . . . . . ... . . . . . . . .. . . . . . . . . ... . . . . . . . . . . . . . . . . . .. . .. . . . . ... . .. . .. . . .
5, 000 ....................... .

:::::::::: :::::::::: ·--~g:~~g· :::::::::: :::::::::: :~~~~~~~~: ::::~~;~~~ :::::::::: :::::~6:6~6: :::~~~~~~: :::~:::::::: .....2~:-~~~~Yl~~;i}~~kot:::::::: :::::::::::: .. i2o:ooo · :::::::::: ... ~~~ ~~~ - :::::::::: :::::: ~::: :::::::::: 1~~: ~~g :::::::::: .... -~~~-~~~. :::::::::: ..... ::·.~~~.
~~1~~~~~~-~~i~~~-t~~~::::::~:::::::
TotaL .•..

4U,oool

208, ooo 1 353, 4601

358, 500

1~ 5oo

1407.100 1---m:-9oo 1 135, 5001-347, ooo 1 263, 200 1-574, ooo

15, 000
30,000
GO, 000
15(1, 000
12, 500
8, 250
55,000
2(i4, 000
160, 000
3co roo
10:500
37,200
112,500
14 7, 000
75,000
84,000
11,200
15,000
72, OOlJ
22,500
302,400
268,800
12, coo
19, 500
12,000
5CO, 000
36,000
108, 000
50,000
49,200
5, OGO
18,650
20,000
()0, 000
98,000
240,000

~
,.....
00.

0

t_-:lj

t-t
t-t

f>
!Z
t_-:lj

0

q

rn

1~ 340, 40013.966, 160

~
~

-.:t

Assessments levied in the yem· 1873 upon the ·mines located in the Ely disi1·ict.
Companies.

.January.\February.j March.

I

I

April.

May.

I

.June.

I

.July.

I August.

()l
CJ.:)

\September.! October. I November. I December. I Total.

- - - - - - - - - - - l - - - l - - - l - - - l - - - 1 - - - 1 - - -l- - - l- - - 1

I

~

i~~~lt~~~~!H!HHH :;r5,T ~-!10-~· H,;J: !HHi S~~! 2:·:~ :~c2 :~$15·0 ·: ~:~ ~;:; ;~ ::;:H:: :::·~~n~~r::~~;~~

$30,000
15,000
105.000
45, 000
30,0110
36, 000
15,000
15,000
45,000
10, 800
3, 000
GO, 000
11)! 500
30: 000
75, coo
3, 7[)0
3, 500
Meadow Valley East..............
3, 500 ................... . ............................... ······--· . ••..••.••
15,000
'i3, 600
2, 000
40, coo
22,500
70, oco
40, OuO
17, 500
15, coo
37, GOO
37, 5CO
co, 000
26,250
8, 000
::::::::: _ _ _ ,_
::::::::::
:::
1·
60, 000
_ _ , _ _ _ _ , _ _ _ , _ _ _ ,_ _ _ , _ _ _ ,_ _ _ ,_ _ _ , _ _ _1 - - -1- - -1- - -

l\~~~~~~+E:iEH~- ::::::;;~~HE ::~~;n;. :HH ::::;;:: :.:~:::::_ -·::'T m~:H: :::::~~;~~: :::::::::. ···:·:::::::~······;:;;;
i~~f~t::: ·: : :::~: : :~ ~ ~ ~. ::··~~ ;~· : :::~;;: ::::~:: ~ ~: ::~~~; ~ <~7 :~~!~: ;~ ~ :::::::::: :::~~~ ~~.
0

ir~~~x~n"o;:::::::.:: ;:::r~: ~: ~i:~: : ;:;_: : : : •·'oo: .:~1;!~ ~:::~~-; :::!: ~l:~ :: :1i~: I:.<~<;;:;~.;~oJ::::::::J::::::::::::
~~~J.~~ ~:~i~~~~~: :~ ::~ ::: :::::::::. ::: :~:: ::: :::: :::~~: : :~; ~~ •··;IZ ·: ~~~~~: ·: ·: : : : : : ·: - .;: g:2
~~rt~fn~~~~~~r-toY:~~~
::::~: ~~~:
::::~: ~~~: i~.:~~~: :::~~:~~~: :::: ~: ~~~: :::i~; 6~6: ::::::::: J::::::::: :~
Total .•..... ··--·-·----· ....

12, 5oo 1 115, ooo

57, 100

1!1, 000

I

325, 200

1

163, 5oo

30, ooo

1

120, coo

76,500

00

--3o,"ooo· ,____ ....... .
50,000

34,000

96,600

1, 159, 400

~

zt?j

00

z>-t;j
~
~

7:
~

z

0

~

t?j
00

t-:3

0

~

t-:3

~

M
~

0
0

~

~

~

0

C1
~

Assessments levied -upon mines located in outsicle dist1'icts du1·ing the yem· 1873.
Companies.

I.January.IFebruary.l March.

CALIFORNIA DISTRICT,

Alpine ..... .
13ellevue

:::::::::

I April.•~~~--:~:::~-~~~ August. ISeptember.! October. I November. I December.,

:~:::::::: ::1::::::::::1-..

$4; 000 -I:::::::::

J.. ~~0.I·::::::::: I::::::::::I::::::::::::!:::::::::: I' ...$iO;000............ .
16
:

t-:3

>-

Total.

$6,000
14,(100

~

z

~

Calavet'as ........... .

$5,000
12,500

2,000 .••••.•••.

5, 000
500
30,000
10,000
37,::100
2, 000

............................. ~............ 1. -·--·····1·••••······--·-········-····-···

5, 000
10, 000
37,500
10, 800
7,:100
42,666
8,080
GO, 000

i~t~fE~Ff~~~~~~~~~ ~~~~ ~ ~ ~~~~~~~~~~ ~~ ~~ ~ ~ ~ ~1:::~~~ ~~~:~~;;~~~~~~;I:::::::: ::1:::i~: ~~~:1::::::::: :1:::::::::: !. ........ .

2~.

7, 500

Yule Grnvel. ............................................................. ,......... .
General Lee ..... .
llayes ........... .
McMahon ..... .
Mammoth

IDAIIO DISTRICT.

~~m~r: cb~~-i~i: ::::::::::::::::::
Ida Elmore.......................

~~: ~~g

:::::::::: ···25;
ooo· ·--~~~ ~~~. ··· 2o; ooo· :::::::::: ... ~~·-~~~.
:::::::::: :::::::::::: ... :~·-~~~
25,000 ••••••• •• . .•••••.•.. .•.....••.
5, 000 . ••• •• . • • . .••• •• . ••• • .
30,000

150, OOQ
70,000
85,000
70,000
20,000
9, 000
50,000
15,000
40,000

25,000 .•. •• • . • . .

~f~~~~~!:J:
:::::::::::::::::::::: :::::::::: :::::::::: :::~~: ~~~: :::::::::: :::::::::: :::~~: ~~~: :::::::::: :::::::::: :::::: ~-:~66. :~~~~~~~~J::: ::::::::I.···.:~~~~~south Chariot.................... . . . . . . . . . .
10,000 . • • • • • • • • . . • • • . • • • • .

10, 000 . • • • • • • • • .

10, 000 .•••...•..

Virtue ................................................................... ·········· ······ ··· ········ ·· ··········
War Eagle . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . .
25, 000

tr:l

~
~

>
z

tr:l
0

...... '.........
'I' ........
"I" ........-..-~···.;;,··
. --- .•.••..
- .•. -.- •..•••.••
25, .. 'I'··--·.--·1···-·-. ---~-----· .. --~···-·- ... 'I

I"-.. ·--- ""I' ..... ;....
000 .

000•.. - ..... -.000 .• --.-.-.. .. ......... --.-. . • . . . •• --. . .. . . •• - ••.5,-.. -- .. - . . . . . .. . . • . . . .
5, 000 .••• - •. - • . . ........ .
25, 000 .. . • • • • • .. . .. • • • . • ..
12, 500
12, 500 . -. • . .. • .. . -- • - •• - ..
12, 500
··-- •••. - .. ··- ·-. -- ........ - .. ···--- •.•.. ·--·-.-..
5, 000 ····-· ........ ·-. --.
.• -... . • . . . -.-... . . .

~

H

Ul

a

5,000
50,000
10,000
87,500
5, 000

2;:~,

5, 000

~

rn

1\IISCELLA:l'\EOUS DISTRICTil.

Belmont.......................... . ......... . .. . . . . . . . . .. . .. . . . . . . . . ...... . ... .. . . . . . ... . . . . . . . . . . ... . . .
ElDorado South.......................................................................................
11

~l:i~~tu o~~oii<i:~t~(i::::::: :::::: ···32: 5oo · :::::::::: :::::::::: :::::::::: :::::::::: ::::::::::

50,000 . • • •• • • • •• •.
60,000 ............

75, 000
60,000

:::: :~: ::: ::::::::: · :::: :·::12,500
::::: ::::::::::
. .......••

"\\'ellington....................... . ... .. . . . . . . . . . .. . . . . . . . . .. . .. . . . . . .. . .. . .. . . . . . . . ... . .. . . . . . ..• . . . . . . . .........

Total. .....

145,000

25,000

91,100

76,

5oo,l

65,

ooo

1

45,

5oo

114, 933 1 199, ooo

67,

ooo

1

211, 100

1:25,000
1:20,000
30,000
32,500
:17, 500

25,000
102,500

111, 333

1

1, 319, 9u6

c.rt
~
~
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MINES AND MINING 'WEST OF THE ROCKY MOUNTAI~S.
THE PRODUCT AND PRICE OF QUICKSILVER.

The preceding chapters of this report have furnished much information
as to quicksilver. To this I add the following article from the Mining
and Scientific Press of March 21, 1873, which I insert during the publication of this volume on account of the valuable detailed table of the
product of the New Almaden Mine:
We have several times of late referred to the subject of the high pri.ces of quicksilver, and the influence it has on the mining interests of the coast. We have endeavored .
also to explain to our readers that the popular idea that it is high because there is a
"monopoly" is a fallacious one. vVe all know that there used to be a "monopoly," but
it was broken up some time ago, or fell to pieces when there was no longer a necessity
for one. 'l'he common laws of supply and demand regulated the ma,tter in such a way
that there was no necessity for the three mines forming the "monopoly" to keep up the
combination. Moreover, there were so many new mines discovered last year, which produced all the way from fifty to six hundred flasks, that they could undersell the combination. These simple reasons, added to those that the supply was already decreasing
and the demand increasing, were sufficient to make the combination of no earthly use.
A high price was bound to ensue, and did ensue.
The protective tariff on quicksilver has for a long time operated against the mining
interests. The Government never made anything by it, as we imported no quicksilver,
and it could be bought in Europe, China, aml Mexico much cheaper than in this State,
wh-ere so much of it was produced. In the days of the monopoly, when the price was
kept up by that combination, the supply exceeded the demand, and they sold their
metal cheaper abroad than they would sell it here, which they could not have done if
the tariff bad been abolished. We notice that the California legislature has passed tlie
bill asking Congress to abolish the tariff on this article; a move in the right direction,
and one of benefit to the mining interests.
If our capitalists were not so apathetic, and had morfl confidence in cinnabar mines,
a greater number of these mines would be opened. As the wants of the gold and silver
mines are increasing from day t.o clay, and from one to two pounds of quicksilver is lost
to every ton of ore worked, there is no danger of want of a market for the metal. The
only danger is that the supply will still decrease as the demands increase. New discoveries of this metal are made every few dayR, but very few of the mines are opened
and worked systematically, for want of capital. Last week new mines of this character were discovered near Elk Horn Station, on the New Idria road, San Benito County,
and advices from Mexico say that new quicksilver mines have been discovered in Zacatecas. Still, with all these new discoveries, the price does not come down. It is absurd
to say that the "monopoly" controls all the capital in the State, or controls uH these
new mines. The price is high from natural causes, and not from the workings of any
monopoly.
The New Almaden Mine is one of the richest in the world. It has a world-wide reputation, and is the representative mine of California. Its product bas been greater than
any other mine in America, and though much reduced, this mine still continues to yield
more quicksilver than any other in the United States. It gives employment to about
four hundred men, and has been systematically worked and developed. Through kindness 0f Mr. J. B. Randol, superintendent of the New Almaden, we are enabled to lay
before our readers a statement of the quicksilver production of the mine for twenty-one
years and three months. The mine was worked from 1846, up to 1850, in a limited way,
but no record of the yield kept. From that date to the :first of this year the mine has •
produced 573,150 flasks of quicksilver, containing 76t pounds each.
The table appended to this article is a very complete one, and is the first detailed
statement of the kind ever pnblished. A simple statement of the product in flasks and
pounds, with percentage of ore for seventeen and a half years, was completed and published in a, book called the'' Natural Wealth of California," in 1868, but it was incorrect, and, moreover, did not furnish any of the details we now give. In explanation of
the table, it may be stated that the '' grueso" or first-class ore is composed of the largest and richest pieces; the next lower or ordinary grade of ore is called "gr::mza ;" and
the screenings and fine stuff is called" tierras." These" tierras" are made into" adobes"
before being burnt. Under the heading of" flasks from the furnaces" is comprised all
the mercury procured in the ordinary way by reduction. "Flasks from washings" indicates the amount of quicksilver obtained from under old furnaces, and about the
works at different times, and from the leakage of imperfect furnaces. The amount obtained in this way is quite large. The other columns explain themselves. The mine
has b een run by the present company since the 1st of November, 18G3.
The solution of this whole question of high price of quicksilver is seen under the
heads of total flasks produced and percentage of ore. It will be seen that the product
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has steadily decreased of late years. as has the quality of the ore. In 1850 and 1851 the
ore yielded 35.74 per cent. and in 1873 it yielded only 4.87 per cent. In 1867 the mine
produced 47,194 flasks of quicksilver, and last year it produced 11,042 flasks. This
mine, producing by far the greater proportion of quicksilver in the United States, and
falling off in its product, while the demand bus increased in even greater proportion
than t.Iie supply bas decreased, furnishes a solution of the whole question to any reasonable mind. \Vby quicksilver has varied in price is shown in those two columns of
figures to which we refer.

•

P1·oduction of quicksilver at New Alnwden, for twenty-one years and th?·ee months.
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Class and quantity of ore.
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Grunza.

Grueso.
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Total ........................•............
Product of Enriqueta. from 1860 to 1863 ......•..

El, 436, 80tl

i

Total product of all the mines on the company's property ......................... , ............ , .

155, 665, 938

Total.

3, 287, 900
3, 910, 500
5, 440, 200
9, 603, 145
12, 564, 722
13, 3fi6, 000
8, 535, 800
8, 373, 000
8, 497, 600
8, 838, 000

13,323,200
15,281, 400
7, 172,660
2, 346,000
2, 359,300
23,277,600
31, !>48, 400
26,885,300
26,023,933
29,405,530
25, 458, 175
21,097, 700
22,034,700
21, 416,600
17,330,375
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Flasks.

875
19,921
18,035
26,325
31,860
28, 083
26,002
29,347
10,58tl

1, 889~
1, 660
1, 503
2, 193!
2, 655
2, 340t
2,167
2, 445t
2, 647

36.74
32.82
28.50
27.03
26.75
20.74
Hl.31
20.41
20.91

34,765
40,391
19,564
5, 520
4, 447
42, 489
47, 194
35, 150
24, 461
25,628
16, 898
14, 42:J
18, 5fi8
18,574
11,042

2, 897
3,366
2, 795
2, 760
2, 223~
:~. 540Jt
3, 933
2, 929
2, 038~
2, 135~
1, 408
1, 202
1,54n
1, 548
920

573, 150
IU, 571

2, 247§

......................

rJi

§.~

~

~3.

32,402
2, 363
1, 12Y
39,262
17,316
2, 248
4, 820
700
4, 040
407
313
42,176
116
47,078
424
34, 726
471
23, 990
51
25,577
16,898 .............
14, 42:J .............
18, 563
5
183
.,3Yl
11' 042 . -- .. --.

~§

c<l

Flasks.
23,875
19,921
18,035
26,325
31, 8f>O
28,083
26 002
29: 347
10,588

18, 7:30, 3tl0
25, 749, 000
19, 939, 100
15, 689, 288
14, 566, 600
11, 942, 175
12, 531, 900. 1
13, C61, 700
12, 777, 000
8, 492, 375

g,d
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Pounds.
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Date.
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........ -

...........

36.74
32.82
28.50
27.03
26.75
20.74
19.31
20.41
20.91

12
12
12
12
12
12
12
12
4

19.96
20.22 ...........
20.86 .........
18.00 ..........
18. 65
3
13. !:.16
3
11.30
3
10.00
3
7.19
3
6. 66
2
5. 07
2
5. 23
2
6. 44
2
6. (i3
2
4. 87
2

18.64
19. fi5
18. 46
15.67
17.52
15.64
12.42
11.62
9.42
10.12
8. 48
7. 42
9. 16
9. 57
7. 86

12
12
7
2
2
12
12
12
12
12
12
12
12
12
12

0

12.46
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*Close<! by injunction.

t Of 76i pounds each,

or 44,654,G56i pounds.

t;'i83, 721
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TOTAL PRODUCTION OF THE SILVER AND GOLD MINES OF AMERICA
PRIOR TO 1'HE DISCOVERY OF THE GOLD l\liNES OF CALIFORNIA.

[Quoted from Ure's Dictionary of Arts, Mines, etc., vol. ii, page
647, by Wheeler's San Francisco Weekly Stock Report, etc. Mr.
Wheeler has changed the denominations employed by the euitor of Ure,
substituting pounds troy for kilograms, at the rate of 2-i pounds per
kilogram, and dollars for francs, at the rate of 5 francs per dollar.]
Gold.

Silver.

Total for each
country.

Countries.
Weight.

I

Value.

Weight.

Pounds.

Pounds.
United States ......... ····----165, 294, 724
Mexico ................
692,730
11,020,000
New Granada .........
2, 481, 210, 000
156, 707, 314
Peru and :Bolivia ......
:Brazil ................. ............................. ...........................
47, G90, 000
2, 773,824
Chili ..................

·$2; 6ii." 36o; ooo ·

TotaL ...........

Value.

59,666
1, 03!3, 090
1, 511, 3~8
907, 714
3, 589,466
667,004

$14, 440, 000
254, 790, 000
370, 880, 000
222, 680, 000
878, 370, 000
163, 780, 000

$14, 440, 000
2, 866, 150, 000
381, 900, 000
2, 703, 890, 000
878, 370, 000
211, 470, 000

- - - - -- - - - - - - - - - - - - -----5, 151, 280, 000
7, 773,268
1, 904, 940, 000
325, 466, 592
7, 056, 220, 000

BULLION PRODUCT OF THE UNITED STATES SINCE THE DISCOVERY
OF GOLD IN CALIFORNIA.

The following estimates of the production of the United States in
gold and silver since the discovery of gold in California are compiled
from various sources. The aggregates are believed to be approximately
correct.
Esti'lnate of the gold p1'oduct of the United States since 1847.
Year.
1848 ........................................... .
1849 ........................................... .
1850 ........................................... .
1851 ........................................... .
1852 ........................................... .
1853 ........................................... .
1854 ........................................... .
1855 ........................................... .
1856 .......................................... .
1857 .......................................... ..
1858 ........................................... .
1859 .......................................... ..
1860 ........................................... .
1861 .......................................... ..
1862 ........................................... .
1863 ........................................... .
1864 ........................................... .
1865 ........................................... .
1866 ........................................... .
1867 ........................................... .
1868 ........................................... .
1869 ........................................... .
1870 ........................................... .
1871 ........................................... .
1872 ........................................... .
1873 ........................................... .

California.
$10, 000, 000
40,000,000
50,000,000
55,000,000
60,000,000
65,000,000
60,000,000
55,000,000
55,000,000
55,000,000
50,000,000
50,000,000
45,000,000
40,000,000
34,700,000
30,000,000
26,600,000
28,500,000
25,500,000
25,000,000
22,000,000
22,500,000
25,000,000
20,000,000
19,000,000
17,000,000

Other States and
Territories.

Total.

3, 000, 000
4, 500, 000
10, 000, 000
19, 500,000
24 725 000
28; ooo; ooo
26, 725, 000
26, 000, 000
27, 000, 000
25, 000, 000
23, 500, 000
17, 000, 000
19, 000, 000

$10, 000, 000
40,000,000
50,000,000
55,000,000
60,000,000
65,000,000
60,000,000
55,000,000
55,000,000
55,000,000
50,000,000
50,000,000
46, ooo, ooo
43, 000, 000
39, 200, 000
40, 000, 000
46, 100, 000
53 225 000
53: 5uo; ooo
51, 725, oco
48, 000, GOO
49, 500, 000
50, 000, 000
43, 500, 000
36, 000, 000
36, 000, 000

254, 950, 000

1, 240, 750, 000

.. .. ·"ei:

<><><>:

ooo·

-------·--·--1----·-985, 800, 000

Estimate of the silve1' product of tlte United States since 1847.
From 1848 to 1858, inc] nsive, $50,000 per annum ....•..••...•..•....
1859 ....................... ···--· .......•••••.•.••..••••..••••••••.
18()0 .......•.•.•....••.•• - ••••• - •• - . - - .........•••••.•......•....•
1861 .. -..••... - •...•...••• - .•• - -- •.•• - ••...•..•• - .. - • - - .•.••• - ••.•
1862 ....... -- .•......• - ....• -••..•••.•.•• - •.. - .•.....•.•••.......•
1863 ...••.•••••••••.••••• - •••• - ••••••••• - ••.••• - ••• - .• - .••..•.••••

$550,000
100,000
150,000
2,000,01)0
4,500,000
8,500,000
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] 868 . - - ... - - ... - - ... - - .. - - . - . - - . . . - - - - - - - ... - - - ....... - - - . - - - - - . - 1869 . - - -- .. - - - ... - . - - .. - - --. ·' . - - - .. - - - - . . - - - . - - . - - - .. - . - - ... - ... - .

. - --- ... ---- ---- . - . - .. ---- ... - . - .. - .. - ---- . -.... -.•. - -.... - -.•
-- ... --- ".• - --.- . -.-- •.. -. --.- - ...• -.-.- . -.-.- . --.-. -.. --- ---..... - .. -• ---• ---- . - - . -- ---- .. - .•...• - - - - .• --- . -. - • --- - -- . -. -- ... --- - -. -. -. -. -. -... -. -- -... -. -- .. -... -- -. -... -. -- -... -. -.. -

$1l,OOO,OGO
11,250,000
10,000,000
13,500,0GO
12,000,000
1:~, 000, 000
16,000,000
22,000,000
25,750,000
35,750,000

Total silver ........•......... _............................. .
Total gold ...........•.•••.•..............••.......•........

186,050,000
1,240,750,000

Total gold and silver from 1848 to 1873, inc1usive. ·........... .
Gold product before 1848 .................................... .

1,426,800,000
14,440,000

'.:!-'otal gold aud silver product of the United States ........... .

1,441,240,000

1864
1865
1866
1867
1870
1871
1872
1873

• • . . . . . . . . • . . . . . . . . . . . . . • . • • •........... - . - ..• -..•...• - - - -....•
. - - - -• --- .. -. - ... -... - - - -. - --... - - - .. - . - -... - -- .. -. - ... - . - ....
....... -....... ---- ... --- .. - -- ....... -.. --- .. --- ... --- .......•
--- . --- .. - - - -• --.. ---- •. - -- .. -... ~- - - ..... - - .... - - -... - - - -.. --.

TilE :MINING INDUSTRY OF GREAT BRITAIN IN

1872.

[From the London Mining .Tournai, December 27, 1873.]

Tlle total value of the metals produced, and of the coal and other minerals raised,
during 1872 in the United Kingdom was £70,193,416, but it is explained that this increase of £12,871,523 is only apparent, being chiefly due to the additional price at which
the value of coal at the pit's mouth has been estimated. As it is enacted by the coal
and metalliferous mines regulation acts of 1872 that correct returns of tlle produce of
e·very mine shall be made to the go\rermnent inspector for the district in which it is
situated, and as these local inspectors have necessarily facilities immensely greater
than could possibly be possessed in a cent1al office for veri(ying the returns au<l drawing correct conclusions from them, it may be anticipated tbat tile statistics which will
in future years be contained in the government inspectors' reports will be in every
respect more accurate and reliable than any which it has hitherto been practicable to
collect under the voluntary system. In the present return tl1e estimate for copper
ores is based chiefly npon the returns made to the stannary court, and upon the details of the public ticketmgs in Cornwall and at Swansea, and it is shown that nearly
92,000 tons of ore were raised, worth in round numbers £450,000. The production of
copper-ore in the United Kingdom dnring 1tl73, as will be seen from our ticketingtable published in another column, bas remained about stationary, so far as regards
quantity, but in consequence of depression in the copper tra.de tho smelters were
enabled in the pre~ent year to purchase ore containing 8,411 tons fine copper for
£600,000 instead of having to pay £G~-~oo, as they had in the preceding year for
t!,llO tons; the value of copper-ore has thus fallen about 12 per cent. Bnt we are
here giving figures which will only be officially published twelve months hence, and
will therefore content ourselves with repeating t.he hope expressed last year, but,
unfortunately, not realized, (for the statistics for 1872 are two months later than ever,)
that under the new system the returns may be still more complete and yet more
promptly obtained; and tha.t, therefore, the publication of the mineral statistics of
the United Kingdom may be effected at an earlier period of the year in future. Subjoined is the general summary for the two last years, in order that the movement of
the several products may be compared.
General surnrnary of rninerals raised in 1872 and 1873.
Raised in 1871.

llaised in 1872.

Minerals.
Tons.
Coal* .............•... _. ___ ... __ ....•........
Iron-ore .................................... ..
Copper-ore ......•............•...............
Tin-ore ..................................... .
Lead-ore .................................... .
Zinc-ore ..................................... .
Iron pyrites, {sulphur-ore) .................. .
Silver-ore ................................... .
Arsenic ....................•.................
Gossans, ochers, &c ......................... .
Wolfram and tungstic soda ................. .
Manganese ................................. .

Value.

117, 352, 028
16,334,889
!17, 129
16,272
93,966
17, 736
61, 973
5
4,148
697
20

5,548

£35, 205, (i08
7, 670, :i72
387, 118
1, 030,834
I, 155, 770
56, 330
64, !)87

Tons.
12:1, 4!J7, :n6
16,584,857
91,983
14,:366
8:J, 9GB

18,54:3
65, !)16

421

15,519
1, 396
22R
22,958

5 172
3:327
88
7, 773

Value.
£46, 311, 143
7, 774,874
443 738
1, 246:135
1, 14fi, 165
73, 951
3~. 470
17, !)()4
!:!, 227
99:l
38,8ti5
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General summary of rninerals ?'aised, g·c.-Continued.

--------------------------------~------------------~------------------

Raised in 1871.

Raised in 1872.

Minerals.
Tons.
Nickel.--- ... --- ... -- ....... ---..............

l~ismuth.....................................

~h~~-~~~~~~:::: :::::::::::::::::::::::::: ::::::

Value.

2
2cwts.
5,

s;i

£98
14

3, s~~

Cobalt-ore·····--··--·---·---··-------------·
3
120
Chlori<le of barium . ____ .. _.......... _........... _.. _____ .. _..... _____ . _.
1, 255, 000
475, 000
Clays, fine and fire, (estimated) . . . .. . . . . . . . . .
Earth minerals, various, (estimated) ..........•..... __ .....
600, 000
Salt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1, 505, 725
752, 862
Coprolites, (estimated).......................
36, 500
51, 000
Total value of minerals produced ................... .

Tons.

Value.

2
9, 0:>3
81
1

65
1, 200,000
1, 309, 498
35,000

£7,078
40

20
130
450, 000
6.i0, 000
634,748
50,000
58,913, 541

47,494, 400

*In the evidence given before tho select committee of the House of Commons in l!:l73, on" tlio present dearness and scarcity of coal," it was said that the rise in wages added 1s. 6d. to the cost of getting

a ton of coal.

It will be seen that there was an increase both in the quantity and value of the zinc-ore
raised as compared with the preceding year; but this improvement bas not continued
during Hli3, if we may judge from complaints beard at meetipgs of mine companies that
mines producing blende cannot, at present prices, be worked at a profit. Of iron
pyrites a few thousand tons more were raised in 11372 than in the preceding year, and
the price was about 50 per cent.; but in this case, also, tlte improvement has not continued. The yielU of arsenic was 25 per cent. higher, but the price appears to have
been somewba,t lower. It was recently stated in the Mining Joumal that the demand
was very limited, the larger proportion being produced by the Devon Great Consols
Company, and t.IJat a small increase in the supply would probably lead to a. l:trge
decline in price. The variation in the yield of t.IJe other ores requires no special comment.

Metals obtained from the ores enumemted.
1871.

Ul72.

Metals.
Tons.

Value.

Iron, pig............ . . . . . . . . . . . . . . . . . . . . . . . . .
6, 627, 179 £16, 667, 947
Tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10, 900
1, 498,750
475, 143
Copper.... . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . .. .
6, 280
1, 251,815
Lead.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
69. 056
Zinc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4; J66
r2, 743
190,372
SiiYcr. _... _............. __ -----·-_ .. ounces..
761,490
3, 000
Other metals, (estimated) .................... -------.-- .. ..

Tons.
6, 741, 9l!9
9, 560
5, 703
60, 4.i5
5,191
628,920

Value.
£1H, 540, 304
1, 459,990
583 232
1, 209:115
118, 07G
157, 2:)0
2, 500

------,---·----

Total va~ne of metals __ .............................. ,

20, 179, 770 . . • . • . . . . . . . . .

2::!, 070, 447

Absolnte total vahw of tl!e rnetals and coal, with otlle1··ntinemls which are not smelted, (except
builcling-stones, lime, slates, and common clays,) produced in the United Kingdom.
Value of the metals produced ....... __ ....•.. __ ..... __ . £20, 179,770 £22, 070, 447
Value of the coal ...... ·----··---·· .... ·---··...........
35, 20G, 608
46,311,143
Value of other minerals ..........•. ·-----·----·........
1, 936,515
1, 811,826

Total value .. ___ .... _......•....••..............•
57,321,893
70,193,416
Concerning the returns macle nuder the mines regulation acts of 1872, colliery owners
and mine adventnr·ers may well be congratulated that the letter of the acts has been
complied with as to the keeping secret of the returns confidentia!ly made to the inspectors; even our esteemed correspondent, Mr. Robert Hunt, F.R.S., the keeper of
mining recor<ls, has not been permitted to examine them. In his introduction to the
statistics, with an early copy of which he has, as usual, favored us, he states that as
respects coal, it has become a question, seeing bow closely the progress of our mnnufacturing industries are connected with the production and cost of fuel, to determiye for
each ycmr, with all possible accuracy, the rate of increase in the production of' coal
frllm the collieries of the United Kingdom. up to 1871 voluntary returns forme(l the
basis upon which the returns of coal given in the mineral statistics were computed.
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Circumstances beyond control in 1871 rendered it imperative to adopt instead the returns which had been made to the colliery inspectors, and these gave a mte of increase
above that which was the rate in previous years. .Again, for the ~·ear 1872, under the
operation of the " coal mines regulation act, 1872," the returns made by the inspectors to
the secretary of state for the home department are the sources from which the production of coal given in the following pages are drawn, and the only sources available.
The operation of clause 38 of this act is to limit the examination of those returns to the
inspectors and the secretary of state. Consequently the keeper of mining records has
not been permitted to examine them, and he has no means of ascertaining whether or
not errors have arisen in making those returns, or in the computation of the aggregates,
when they are made. The only means by which he can this year check the return~ as
they are now given is by a cautious examination of the distribution of con.l. In the
present volume Mr. Hunt bas given great attention to this portion of the subject, and
in future journals it will be more fully referred to, as well as the details concerning
the several minerals, &c., embraced in the return.
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Tehama, Alturas County, Idaho ......... -.......................... . . . . . . . .
247
Telegraph, Newfoundland District, Utah....................................
283
Temperance, Beaver County, Utah ....... ----·..............................
282
Tenino, Alturas County, Idaho ........................... -.............. . . . .
249
Tennessee, Fremont County, Colorado ..... - ................•........... -....
310
'I'. E. Pounds, Deer Lodge County, Montana..................................
357
Terril>le, Clear Creek County, Colorado ................••............... 289,293,295
Tessora, Utah County, Utah................................................
276
Texas. New Mexico . . . . . . . . . . . . . . . . . . . . . .. . .. . • . . . . . . . . .. . ... . . . ... . . . . . . ..
343
Tbad ..Stevens, Madison County, Montana...................................
366
Thomas Jefferson, Salt Lake County, Utah..................................
263
Thomas Stuart, Deer Lodge County, Montana ..• -.. . . . • . . . . . . . . . . . . . . . . . . . . .
356
Thorpe, Calaveras County, California ............. - ....•....... -. . . . . . . . . . . .
73
Three Sisters, Alpine Com1t_y, California ...•..... - ...... -...................
54
Tidal ·w ave, Humboldt County, Nevada.....................................
21a
Tiffin, Summit County, Colorado ... . .... ...... .. . ... .. .•.. ...... ...... .....
301
Tiger, Yavapai Connty, Arizona .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .
347
Timber Line, Clear Creek County, Colorado.................................
292
'l'ippccauoe, Madison County, Montana...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
366
201
Tip-Top, Eureka Conuty, Nevada...........................................
T. Marnell, Meagher County, Montana .............•.......... - .• . . . . . . . . . .
357
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263
Tobos, Salt Lake County, Utah .............•....••••.........•...•••.•.•...
Toledo, Salt Lake County, Utah ........ ~ ••.............. , •...•...••........ 260,262
63
~'om Scott, San Die~o Conn!·¥ , California .......•.................••........
263
Topeka, Salt Lake County, utah ...............•.........•...•...•....... . .
367
Trapper, Beaver Head County, Montana .................•.........•....... .
303
Treasure Vault, Summit County, Colorado .........•.........•.....••.....••
587
Trench, Storey County, Nevada ......................•.•.•.................
199
'!'renton, Lander County, Nevada ...................•...................•.•.
199
Trinity, Lander Connty, Nevada .......•..••..................•...••..•.•..
263
Trojan, Salt Lake County, Utah ..................•.•.......................
227
Troy, \Vhite-Pine County, Nevada ...•................•.....................
True, Elko County, Nevada ...................................•...•........
220
369
True Fissure, Beaver Head County, Montana ..•......................•.....
True Silver, Madison County, Montana ................••..•......•••..•..•.
366
Try Again, Lewis and Clarke County, Montana ......•••••.......•••........
361
3!)4
Try, Lewis and Clarke County~ Montana ...••..................•...•........
T. Scanlan, Meagher County, Montana ...•..••.•........•...................
358
272
Tucson, East Canon, Utah ..............••...•...............••..•.••......
Turq noise, Ne'iv- Mexico ...............••...............••...••.•....•••....
334
Tuscarora, Beaver Head County, Montana ...........................••.....
355
Twibell & Co., Summit County, Colorado .......................•.•...••.•..
301
Twilight, New Mexico ...••....•••...•....••••.......•.•...................
340
Twin, New Mexico ..........•...••.•...........•.•..•....••..•..•.•..•.....
~H2
Twin No . 2, New Mexico ...........................................•.......
342
Twin River, Nye County, Nevada .......................................... .
232
Two G, Nye County, Nevada ..........•.............••......•..............
232
Two Ikes, New Mexico ........•••.••.••...........•.••..••..•••••••........
343
Tycoon, Utah ...............................•...........•..••.•.•.•........
279
Tyler, Storey County, Nevada ..........................•••..•••.....•.....•
537

u.
Uncle Sam, Salt Lake County, Utah.........................................
262
Union, Baker County, Oregon...... . . . . . . . . . . . • . . . . . • . . • . . . . • . . • • . • • . . . . . • . .
252
Union, Calaveras County, California........................................
73
Union Consolidated, Storey County, Nevada ...............••...•...•.••.... 533,537
Union, Contra Costa County, California............................ . ••. . . . .
39
Union,Inyo County, California.............................................
59
Union, Lewis and Clarke Connty,Montana............ ............ ...... ....
359
Union, Nevada County, California ........................................ 13, 108, 113
Union No.2, Edgerton County, Montana.......... ..... ..••.. .... ...• .....•
364
Union No.2, Lewis and Clarke County, Montana............................
354
283
Union, Pi Ute County, Utah....... . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .
Ural, Nevada County, California............................................
119
366
U. S. A., Madison County, Montana.................................... . . . . .
Utah, Storey County, Nevada ...••....•............•.•...............•.. 159,533,537
Utah, Tooele County, Utah.................................................
262
Utah Tunnel, Salt Lake County, Utah.................................... . .
263

v.
Vallejo, Tooele County, Utah ..•...............•...................••.......
260
Valley, Alturas County, Idaho ........•................••...............•...
246
Valley Quicksilver, California ......................................•......•
30
Vanderbilt,Salt Lake County, Utah .....•.••.•...••••.....•••....•....•....
263
Vanderbilt, Summit County, Colorado .................•.........•••........
302
Velocipede No. 1, East Calion, Utah ................•.....•....•.............
272
Velocipede No. 2, East Calion, Utah ...........................•.......••••..
272
Velocipede, Madison County, Montana ..................................... .
366
Venus Lead, New Mexico ...................•....•............•............
335
Vermillion, Lincoln County, Neva.da ...............................••.......
233
Vespasian, Salt Lake County, Utah .................••.........•.........•..
268
Veto, Clear Creek County, Colorado ....•..............•••••..••.•...........
293
Victor, Alturas County, Idaho ............................•...••............
249
Victorener, Fresno County, California .....................•.........•......
37
Victoria Tnnnel, Salt Lake County, Utah .•.••..............•...............
263
Victoria, White Pine County, Nevada ...............•.......•.••............ 226,228
Victorine, Utah ...............•..................•.•. < • • • • • • • • • • • • • • • • • • • •
279
Victor, Utah County, Utah ......•••.......................•.•...........••
276

570
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Virginia Consolidated, Storey County, Nevada ............................•. 159,527
Virginia, Fremont Connt.y, Colorado ...................................... .
310
Virginia, White Pine County, Nevada ..................................... .
5:30
Virtue, Baker County, Oregon ................ _.•........... ____ .......... . 252,254
Virtue, Owyhee County, Idaho ............................................ .
5:34
Vishnu, Alturas County, Idaho .................................. _........ .
245
Vulture, Yavapai County, Arizona ................... ........ ......... . _... .
341

w.
,V, A. Chessman, Lewis and Clarke Count.y, Montana......... . . . . . . . . . . . . . . .
356
W. A. Clark, Deer Lodge County, Montana ......................... ·----·..
357
'Vadam's, Beaver Head County, Montana...................................
355
Wahsatch, Salt Lake County, Utah........................................
263
Walker & Majors, Summit County, Colorado................................
301
Walker, Salt Lake County, Utah ............................ --··..........
277
Wa.l lace Tunnel, Salt Lake County, Utah ................ ·----·.. ...........
264
Walmissia, Lewis and Clarke County, Montana.............................
354
·wande, White Pine Connty,Nevada ............ ---- ·----· ...... ·----· ·----·
226
Ward Beecher Consolidated, White Pine County, Nevada .. ·----·----··......
2:23
Ward Ellis, White Pine County, Nevada .................................... 226, 2~7
War Eagle~ Owyhee County, Idaho ......... -- ... ---· ....................... 243,534
Washington and Creole, Lincoln County, Nevada ....... . ................ 233,530,538
·washington, Fresno County, California......................................
37
Washington, Mariposa County, California...................................
65
·washington, Pope Valley, California........................................
30
'Vashington, Quicksilver, Califoruia ............. -----· -----· ...... ...... ....
30
'Vatseka, Madison County, Montana, .......... ·----· ... --...................
366
Watson, White Pine County, Nevada ................. :.....................
2~6
,V. B. Dat1cc, J effcrson County, Montana...... . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .
356
,V, B. \Vright, Jc:flerson County, Montana...................................
356
W. Collins, Deer Lodge County, Montana...... .. . ... ... . . . . ... .. . . . . . . . .. . .
357
·webfoot, Ellw County, Nevada............................................
221
Web"ter, Salt Lake County. Ut::t lL .......................................... 262,277
Welch, Clear Creek Count.y, Colorado .... ____ .................... .. ......... 281:3,293
Wellington, Salt Lake County, Utah ................................... 261,26:2,264
Wells Fargo Tunnel, Salt Lake County, Utah...............................
263
Wescotte, Lewis and (;larke Connty, Montana ...... -----· .......... ·-----..
354
\Vest Bonanza, New Mexico..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
321
Western Star, Meagher County, Montana...................................
3G4
Western Star, Salt Lake County, Utah......................................
262
West Jordan, Salt Lake County, Utah ....•. ·----·····-·....................
265
\Vest, Placer County, California ............................ ---.............
105
\Vest Point, Salt Lake County Utah........................................
263
West Virginia, Fremont County, Colorado..................................
:JlO
W. F. Mellen, Deer Lodge County, Montana ........ ·-----..................
357
,V. F. Sanders, Meagher County, Montana .............................. ---358
W. F. Wheeler, Meagher County, Montana ......•........... _...............
357
Whale, Park County, Colorado.............................................
307
\V. H. Armer, Meagher County, Montana...................................
356
What Cheer, Clear Creek County, Colorado ...•.. ·----- •... ·----·...........
288
\Vhistle, Fremont County, Colorado ........................................
310
\Vhite Clout1, Freruont County, Colorado .......... ----.....................
:no
White Cloud, Salt Lake County, Utah .... ... ..•...•• ,....... ...............
262
White Horse, Fremont County, Colorado ............. ---- .. .... ... . . .. . .. . .
:no
White, Lander County, Nevada............................................
198
White Mountain, Amador County, California .........•.......... -----·.....
87
vV. H. Stymest, Lewis an<l Clarke County, Montana.........................
356
vVide West, Alturas County, Idaho ................ ·----·..................
248
Wild Bill No.2, Beaver County, Utah......................................
282
Wild Irishman, Salt Lake County, Ut-ah....................................
26:3
Wild Yankee, Alpine Count.y, California ............... _....................
54
Wiley, Amador County, California ..... __ ..........................•........
86
Willow Creek, Baker County, Oregon ...................................... _
254
Windsor, Salt Lake County, Utah..........................................
264
Winnamuck, Salt Lake County, Utah ............ ··---· ...... ---~--........
266
'Vinter's, Monterey County, Califoruia .............•.......... __ .. ... . ... . ..
38
Wisconsin, Nevada County, California......................................
118
W. J. Parel, Deer Lodge County, Montana..................................
356
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W. Kolllwes, Lewis and Clarke County, Montana ......................•••••
357
vV. K. "Winchel, Deer Lodge County, Montana .............................. .
356
W. L. Thomas, Deer Lodge County, Montana .........................•.....
:1G4
Wolftone, Lewis and Clarke County, Montana ...•...........•.••..•........
361
vVolvereen, Fremont County, Colorado ...•.....•.......•..••••.............
310
vVolverine, Boise County, Idaho ..•......•.•....... ~ ••.......•....•.........
250
vVolverine, Calaveras County, California .......•.••••.•..•..................
72,76
vVoodruff, Madison County, Montana ...........••.......•..•...............
366
Woodville, Storey County, Nevada .....•.•......•....•.•.•....•............ 531,537
Wright, Madison County, Montana ..•.•..........•••...•.....•....•........
366
W. Sandford, Lewis and Clarke County, Montana .......................... .
357
W. S. Tntt, Jefferson County, Montana ..................................... .
358
W. T. Ballard, Deer Lodge County, Montana .............•..............•...
3fl6
W. T. Dunning, Jefferson County, Monta.na ..............••..................
356
vV. T. Sweet, Jefferson Count.y, Montana ................................... .
357
W. W.Carr, Lewis and Clarke County, Montana ...•...........••.••........
355
vV. W. Higgins, Deer Lodge County, Montana .....................•.........
358
vV . W. Morris, Madison County, Montana ...........................•........
~55
W. W. Prouse, Deer Lodge County, Montana ............•..................•
358
Wyoming, Inyo County, California ...............•.........................
60
Wyoming, Nevada County, California ........................••.••...•.•...
119
Wyoming, Salt ~ake County, Utah ........................•••.•.........•.. 263,294

Y.
Yankee, Yavapai County, Arizona..........................................
347
Yellow Jacket, Fremont County, Colorado ..... .......................... __ .
310
Yellow Jacket, Pine Flat, California ..•... .. .... ... . •.. . . . . .. . . . . . . . ........
30
Yellow Jacket, Storey County, Nevada ................................... 161, 527,537
York, Salt Lake County, Utah.............................................
265
Yosemite, Salt Lake County, Utah ...•................•••.................• 265, 268
Young America, Pima County, Arizona ...................•......... __ .. _._.
345
Yuba Dam, Drum District, Utah............................................
2.':33
Yule Gravel.................. . . . . . • . . . • . . . . . • .• . . . • . . . . • • . . . . . . . . . . . . . . . . .
528

z.
Zacatera, Calaveras County, California.....................................
Zelia, East Canon, Utah...................................................
Zillah, Clear Creek County, Colorado.......... . . . . . . . • . . . • • . • . • . . • • . . . . • • . •

72
271
294

INDEX OF COUNTIES, DISTRICTS, ETC.
A.

Page.

Adams, Utah. . . • • . . . . . . . . . . • • . . • • • . . . . . • . • . . • • . . . . . . . • • • . • • • . . • • • . . . . . . • • •
278
Alpine County, California..................................................
27,48
Alpine District, Alpine County, California.... . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .
52
Alturas County, Idaho...... . . . • . . . . • • . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . •
244
Amador, Amador County, California.... . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . .
78
Amador County, California .....................•...........•..•........... 22, 27,77
9.54 •
Amelia City, Baker County, Oregon........................................
American :Fork, Salt Lake County, Utah....................................
273
Argenta, Beaver Head County, Montana....................................
373
Argentine, ClAar Creek County, Colorado...................................
292
Argentine, Plumas County, California . ..• . . . . .. . . . • . . . . . .• . ... . .. . . . . . . . . . .
139
Arkansas Canon, California . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
21
Arkansas Ravine, Placer County, California . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .
106
Atlant::t, Alturas County, Idaho.... .. . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . .
246
Au burn, Oregon. . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
253
Auburn, Placer County, California . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
93
Aurelia, Oregon .....•.•..............•............•....... - . . . . . . . • . . . . • . •
253

B.
Badger Hill, Nevada County, California ..............•...••••..............
108
Baker City, Baker County, Oregon ....................••...................
252
Baker County, Oregon .................................................... .
252
Bald Eagle, Nevada County, California ..........•......•...................
117
Bald Mountain, Sierra County, California ................................•..
137
Banner, Boise County, Idaho .............................................. .
250
B::tnner, San Diego County, California ..................................... .
G1
Battle Mountain, Lander County, Nevada ......•..............•.............
198
Bear Creek, Summit County, Colorado ..................................... .
303
Bear Gulch, Utah ......................................................... .
265
Bear River, Nevada County, California ................................... ..
117
Bear River, Placer County, California .................................... .
106
Bear Valley, San Bernardino County, California ............................ .
62
Beaver Head County, Montana ............................................ .
367
Berrington Hill, Nevada County, California ................................ .
117
Big Cottonwood, Utah .................................................... .
264
Big Hole, Be::tver Head County, Montana .................................. .
374
Big Meadows, Lassen County, California .................................. .. 140, 141
o-..,
Biugham Canon, Utah ............................. , ..................... ..
~v•
Birch Creek, Beaver Head County, Montana .................•..............
373
Birdseye Creek, California ...............................................•..
21
Bismarck Hill, Montana .................................................. .
361
Bivin's Gulch, Madison County, Montana .................................. .
365
Blue Gravel, Ynba County, California ...................................... .
131
Blue Ledge, U tab ..................................•..........•............
277
Blue Point, Yuba County, California ....................................... .
131
Blue Wing, Beaver Head Connty, Montana ................................ .
370
Boult's Hill, Trinity County, California .................................... .
153
Boise County, Idaho ...................................................... .
250
Bolivia, Churchill County, Nevada ........................................ .
21~
Bolivia, Humboldt County, Nevada ........................................ .
212
Bonanza del Canon, New Mexico .......................................... .
:325
Bonanza d el Mater Hoso, New Mexico ..................................... .
325
Bonanza Viejo, Newl\Iexico ............................................... .
325
Bonanzita do las Granos, New Mexico ..................................... .
225
Bouanzita del Cabo del Mano, New Me:s.ico ................................. .
32:>
Bonanzita de Valentme Vasquez, New 1\Ie:s.ico .............................. .
325
Boulder County, Colorado ........................••••.••...••••.••.......••
297

574
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Bowman's Ranch, Nevada County, California ...............••..••.•••......
Buckeye Hill, Nevada County, California .................................. .
Breckenridge, Summit County, Colorado ...........•••.................•....
Bridgport, Baker County, Oregon ............•.......•......................
Brown's Creek, Trinity County, California ................................ .
Brown's Gulch, Madison County, Montana ................................. .
Bryant, Beaver Head County, Montana .................................... .
Buena Vista, Humboldt County, Nevada ................................... .
Buckeye Hill, Nevada County, California .................................. .
Buckeye Hill, Placer County, California ................................... .
Buckeye Ridge, Trinity County, California ................................. .
Buckskin Gulch, Park County, Colorado .................................. ..
Bullion City, Pi Ute County, Utah ........................................ .
Butte City, Montana ...........................•...•......................
Butte County, California .................................................. .
Burnt River, Oregon ........................................•..•...........•

108
116
302
254
154
365
367
210
117
106
153
304
282
359
22,27
253

c.
Cable City, Deer Lodge County, Montana...................................
359
Calaveras County, California .............................................. 22,27, 71
California Gulch, Lake County, Colorado...................................
308
California Gulch, Madison County, Montana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
36;)
Camp Floyd, Tooele County, Utah..........................................
276
Canada de las Minas, New Mexico...........................................
330
Cane Gulch, Montana......................................................
363
Caliimo Valley, New Mexico ............... ,................................
321
Calion del Agua, New Mexico .................. ... t . . . . . . . . . . . . . . . . . . . . . . . .
325
Cascades, Nevada County, California........................................
117
Castle Dome, Yuma County, Arizona.........................................
314
Cancow Valley, Butte County, California...................................
134
Central, Humboldt County, Nevada........................................
213
Chalk Bluff, Nevada County, California.....................................
116
Chalk Bluff, Placer County, California......................................
106
Cherokee, Nevada County, California.......................................
108
Cherry Creek, White Pine County, Nevada..................................
227
Chimney Hill, Nevada County, California...................................
108
Chloride, New Mexico ..................................................... 335,342
Clark's Creek, Baker County, Oregon.......................................
254
Clarksville, Oregon.... . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
253
Clear Creek County, Colorado .. . . . .. . .. . . .. . . . . . . . . . . . .. . . . . . . . . . • .. . . .. . .
28()
Clear Creel{, Shasta County, California.....................................
143
Clermont Hill, Plumas County, California..................................
139
Columbia Hil1, Nevada County, California..................................
108
Conejos County, Colorado..................................................
313
Confederate Gulch, Montana...... . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . .. . . ..
363
Connor Creek, Oregon.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
253
Cope, Elko County, Nevaua................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
222
Copper Calion, Lander County, Nevada.....................................
199
Copper Mountains, Yavapai County, Arizona................................
347
Cornucopia, Elko County, Nevada..........................................
222
Cottonwood Fork, Ut<th..... ... . . .. . .... •.. .. . ... . .. . . . . ... . .. ... . . ... . ....
279

D.
Dakota No.6, Beaver Read County, Montana...............................
Dakota No. 7, Beaver Head County. Montana..... . . ... . .. . ..... .. . . . .. . . . .
Deeatnr Gulch 1 Summit County, Colorado...... •• .. . . . . . .. .. . . .. .. . . . . . . . . . .
Deer Creek 1 Baker Connty, Oregon . . . . . . . . . . .. . .. . .. .. .. .. .. . . . . .. .. .. . . . . .
Deer Lodge County, Montana..............................................
Delaware Flats, Summit County, Colorado..................................
Del Norte County, California...............................................
Democrat Hill, Nevada County, California..................................
Desert District, Utah......................................................
Diamond, Eureka County, Nevada..........................................
Diamond Mountain, Lassen County, California........ . . . . . . . . . . . . . . . . . . . . . . .
Drum District, Utah .......... -............................................
Dry Creek, Shasta County, California................................... .. . .
Drytown, Amador County, California.......................................

373
374
303
254
358
301
22
117
283
210
141
283
143
78
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Duck Creek, Montana ...•...••••.•..•...........•.•..•......•.............
Dudley, Park County, Colorado ........................................... .
Dutch Flat, Placer County, California ..................................... .
Dutch Hrll, Plumas County, California .................................... .

~~63

304
102
139

E.
East Cafio , Utah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . • . . .
271
Eeho, Humboldt County, Nevada.................. ...... ..•... ...• ... . •. ..
214
ElDorado County; California ............................................•. 22, 27,91
El Dorado, Oregon . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
~53
Elko County, Nevada ...... ····u• .......•.......•... ...•.................•.. 1G7,217
Elmore, Nevada County, California.........................................
117
Ely, Lincoln County, Nevada . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . .
233
Empire, Nevada County, California .......•................................. 129,130
Enterprise, Yuba County, California........................................
131
Esmeralda County, Nevada ................................................. 157, 232
Eureka County, Nevada ................................................... 15tl, 200
Eureka, Eureka County, Nevada...........................................
200
Eureka, Nevada County, California ........................................ 129,130
Excelsi.or Hill, Nevada County, California...................................
117

F.
Fairweather, Montana .......•.............•...•.••........•...•...........
:Forbestown, Butte County, California .............. -·· .................... .
Forest City, Sierra County, California ..................................... .
Forest Hill, Nevada County, California .................................... .
Forest Hill, Placer Conn ty, Califomia .................................... ..
Four-Mile District, Boulder County, Colorado ...•...........................
Fremont County, ()olorado ...••.....•........•.............................
French Corral, Nevada County, California ................................ ..
French Gulch, Summit County, Colorado ..... -. ............................ .
Fresno County, California ................................................. .

366
134
136
117
100
298
309
lOR
299
22,27

G.
Galena Gulch, Summit County, Colorado .................................. .
308
Galena, Lander County, Nevada ........................................... .
191
;{64
Gallatin Count.y, Montana ................................................ ..
Gem, Oregon ........... , ................................................. .
253
Geneva, Summit County, Colorado ........................................ .
:303
Georgetown, ElDorado County, California ................................ .
92
Georgia Gulch, Summit County, Colorado ................................. ..
301
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